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PREFACE

This report was prepared by AeroVironment Inc. under task order 12 of
contract F33615-83-D-4000. This report is a summary of field activities, data,
analysis, conclusions and recommendations prepared as part of the Phase II, Stage 3

IRP investigation of Mather AFB.

The project team primarily consisted of Mr. Douglas Taylor, Mr. Timothy
O'Gara, Mr. Christopher Lovdahl, Mr. Kenneth Napp, Mr. David Herrera,

Ms. Sandra Eccker and Ms. Sheryl Thurston of AeroVironment Inc. Mr. Taylor
served as project manager, Mr. O'Gara and Mr. Napp served as field geologists,

Mr. Lovdahl and Ms. Eccker provided laboratory coordination, and Ms. Thurston and
Mr. Herrera assisted with drilling and sampling.

AeroVironment wishes to acknowledge the assistance of Mather AFB

personnel, particularly Capt. 3ames Curran, and MSgt. Patricia Sparks of the
Bioenvironmental Engineering office. Also, the Phase I report prepared by CH2M
Hill, the Phase II, Stage I report prepared by Roy F. Weston, and the Phase II,
Stage 2 report prepared by AeroVironment were used as information sources

throughout this project.

This work was accomplished between July 1986 and March 1987. Capt. Brian
D. McCarty, Technical Services Division, USAF Occupational Environmental

Health Laboratory (USAFOEHL) was the technical monitor.

Approved:

-.

Ivar H. Tombach
Vice President, Environmental Programs Division

Krish Krishnan
Project Manager
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EXECUTIVE SUMMARY

The United States Air Force has developed the Installation Restoration

Program to assess the environmental effects of past hazardous material handling

and disposal activities. As part of that program, the Air Force assigned Task Order

Number 12 to AeroVironment Inc., under contract F33615-83-D-4000, to conduct a

Phase 11, Stage 3 study of Mather AFB, California. Mather is located about 15

miles east of downtown Sacramento, in Rancho Cordova, California.

A Phase 11 study, using a staged approach, is intended to confirm the

information reported in the Phase I report (a record search) and to quantify the

presence and extent of contamination that may be present. In 1984, Roy F. Weston

Inc. completed a Phase 11, Stage 1 study of the three most serious sites at Mather

AFB:

- Site No. 7, 7100 Disposal Area

- Site No. 12, Air Command & Warning (ACW)

- Site No. 15, West Ditch

The Stage 1 report recommended that the sites be investigated further to

fully define the groundwater contamination that had been either confirmed or

suspected at each site. AeroVironment conducted the Stage 3 effort (a Stage 2

study was conducted on other sites in 1985) to define the contamination at these

sites in three dimensions. Upgradient (background) conditions along the Northeast

Perimeter of the base were also investigated.

History of Sites

The 7100 Disposal Area is located in the southwestern section of the base,

south of the now-abandoned sewage treatment plant. The site was originally a

borrow pit, excavated in 1953 to a depth of 40 feet. From 1953 to 1966,
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the site was a major disposal area for POL wastes from the industrial shops, which

may have contained TCE. Disposal of industrial wastes (except POL) continued

through 1975. Since 1975, construction rubble has been disposed of in this area.

The Air Command and Warning (ACW) Disposal Area is located northeast of

base housing and southeast of the SAC alert apron. From 1960 until 1966 it was

reportedly common practice for personnel at the ACW radar site to dispose of

waste solvents and oils into a waste disposal pipe located about 100 feet southwest

of the ACW production well. The Phase I report estimated that 1350 gallons of

TCE and 1225 gallons of waste transformer oil had been disposed of in the pipe

from 1960 to 1966.

The West Ditch flows from north to south along the western edge of the base.

This unlined drainage ditch receives storm drainage from the entire main base,

including the ATC and SAC shop areas. A skimmer was installed along the ditch in

1967. In the past, waste oils and solvents were reportedly dumped directly into the

skimmer, which overflowed into the ditch. These wastes may have included TCE.

The Northeast Perimeter of Mather AFB is upgradient relative to the natural

regional groundwater flow. Contamination carried in groundwater onto Mather

AFB from adjacent properties would probably enter the base from this direction.

Testing Conducted

In particular, AeroVironment drilled, installed and sampled 36 groundwater

monitoring wells at the three sites plus the Northeast Perimeter. Wells were

drilled into two aquifers, the water table aquifer and the first confined aquifer. At

the ACW Site and 7100 Area, AV conducted a soil gas survey to try to detect TCE

in the surface soil or in a plume in the groundwater. Geophysical surveys were

conducted at the ACW site and 7100 area.
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AeroVironment and its geophysical and soil gas subcontractors performed

testing at the 7100 Disposal Area and the ACW Disposal site during August and

September of 1986. Drilling began in August 14, 1986, and was completed on

October 12, 1986. At least one AeroVironment geologist was on site during all

drilling activities.

Two complete sets of groundwater samples were collected from each of the

35 wells installed in this program, plus I well from Stage 2 and 8 wells from

Stage 1. One round of sampling was collected from 10 base production wells. The
samples were collected in November and December 1986. The December sampling

also included all functional base production wells. Table ES-I summarizes the

work completed during this project.

Summary of Results

Soil gas testing and geophysical surveys at the ACW Disposal Site identified

neither a suspect source location nor a contaminant plume. As a result, well

locations were selected based on groundwater gradients only.

Geophysical surveys at the 7100 Disposal Area indicated a possible plume of
inorganic contamination in the shallow groundwater, so downgradient wells were
located to monitor conditions along the suspected leading edge of the plume. The
limited soil gas survey southwest of this site did not identify any shallow soil

contamination. Groundwater flow at both locations is from northeast to southwest.

Water samples were analyzed for the parameters shown in Table ES-I. Ten
volatile organic compounds were identified in the samples. The most prevalent,

trichloroethene (TCE), was found in nine of the wells at concentrations that exceed

the California Department of Health Services (DOHS) Action Level. Tetrachloro-

ethene (also known as perchloroethylene, PCE), benzene, vinyl chloride,

1,2-dichloroethane and l,4-dichlorobenzene were also found at levels that exceed
the action level. Xylene was also found at significant levels in one sample, but not

above action levels. Significant concentrations are those that were repeated in
both sample sets and that occurred in concentrations greater than the limit of
quantitation (LOQ) which is defined as five times the method detection limit. The
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exception to this definition is made when a sample has been found over the DOHS

action level. If that occurs, the result is considered significant even if it is not

repeatable or over the LOQ.

Ten shallow and five deep wells were sampled at the 7100 disposal area. Five

of the downgradient shallow monitoring wells contained significant concentrations

of volatile organics, particularly TCE. Three of the aforementioned wells with

significant contamination of volatile organics are located off base property in and

around the gravel pits west of the site. In fact, the off-base wells, which are

located about 1000 ft downgradient from the site, had higher concentrations of

organics than on-base wells located at the edge of the site. This indicates that the

current set of downgradient wells was not near the leading edge of the contaminant

plume. There appeared to be no spread of contamination into the second aquifer.

All three upgradient wells were free of contamination.

Eight shallow wells and six deep wells were sampled at the ACW area. Four

of the downgradient shallow monitoring wells were found to contain significant

concentrations of TCE. The three Stage I wells, which are located near the

suspected source, contained 23 to 790 Pg/L of TCE (the DOHS action level is

5 pg/L). These results were higher than those from the 1985 study. One shallow

well 2000 ft downgradient from the site contained about 5 iug/L, a 5 to 150-fold

decrease in concentration. This indicates that the leading edge of the plume was

probably not much further than 2000 ft from the site. There was no indication that

the TCE contamination in the first aquifer was migrating downward into the second

aquifer. Base production wells located downgradient from the site (in the base

housing area) were free of TCE. Both upgradient wells were also free of

contamination.

Five shallow wells and four deep wells were sampled at the West Ditch. One

of the shallow wells located adjacent to the skimmer at the south end of the ditch

contained significant levels of TCE and PCE. The northernmost deep well also

contained significant levels of TCE and PCE. Concentrations from this deep well

were repeatable between sampling rounds and are considered reliable. These

results appear unrelated, since the wells adjacent to these contaminated wells
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do not show evidence of TCE or PCE. No directly upgradient wells exist and only

off-base domestic wells exist downgradient. As a result, insufficient information

has yet been gathered about the extent of contamination, only that it exists.

None of the six wells sampled along the Northeast Perimeter contained any

evidence of contamination.

The base production wells were also free of contamination, with the

exception of the inactive ACW well (which was known to be contaminated) and

IIW-01, which showed a low level of 1,2-dichloroethane. Because only one round of

samples was collected from production wells, the result of HW-01 could not be

confirmed. Since Air Force sampling has never identified this compound in HW-01

before, and since split samples collected by the MIather Bioenvironmental Engineer

at the time of the AV sampling showed no detectable 1,2-dichloroethane in HW-0l,

this result was believed to be a laboratory error.

Two deep wells at ACW contained significant concentrations of benzene

and/or other aromatic compounds. However, since these results were not

repeatable between rounds and were at very low concentrations, we suspect them

to be laboratory or sampling error.

Generally speaking, the results of the Stage 3 sampling were comparable to

those of Stage I. The Stage 3 results confirmed the contamination previously

identified or suspected and better defined the extent of plume migration at ACW

and 7100.

Recommendations

Table ES-2 summarizes specific recommendations. No problems exist along

the Northeast Perimeter and only continued monitoring is necessary in that area of

the base. Three additional shallow wells are needed downgradient (off base) from

the existing well network at both the 7100 Disposal Area and the ACW Disposal

Site to determine the downstream extent of contamination. At the West Ditch,

three downgradient and one upgradient shallow wells are needed to define the

extent of movement. In addition, extensive research should be conducted on

domestic wells along Happy Lane which have reportedly been contaminated with

TCE.

ES-6
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TABLE ES-2. Summary of recommendations.

Site Recommendation

Northeast Perimeter - Continue monitoring upgradient conditions by
(Category lH)* sampling the 6 existing wells semiannually and

test for VOAs (Method 601).

Abandon monitoring Well MAFB-5.

No. 7, 7100 Disposal Area - Install 3 additional groundwater monitoring
(Category 1I) wells, each in the water table aquifer and each

downgradient from the existing wells (the new
wells would be off base).

- Sample the 15 existing wells plus the 3 new
ones semiannually and test for VOAs (Methods
601 and 602), metals and minerals (Method
200).

No. 12, ACW Disposal Site - Install 3 additional groundwater monitoring
(Category I) wells, each in the water table aquifer and each

downgradient from the existing wells.

- Sample the 14 existing wells plus the 3 new
ones semiannually and test for VOAs
(Method 601). In addition, test samples from
deep wells for Method 602 compounds at least
once more.

No. 15, West Ditch Install 4 additional groundwater monitoring
(Category 11) wells, each in the water table aquifer. One

well would be located upgradient of the west
ditch skimmer and 3 would be downgradient
(off base), west of Happy Lane.

- Sample the 9 existing wells plus the four new
ones semiannually and test for VOAs (Method
601/602).

- Research all private wells within 1.0 mile of
the site.

* Category II is defined on Page VI-l.
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I. INTRODUCTION

A. Purpose of the Program

The United States Air Force (USAF) has developed the Installation

Restoration Program (IRP) to identify and evaluate environmental contamination

from past handling and disposal of hazardous materials at Air Force bases

throughout the United States. AeroVironment Inc. (AV) was retained by the

U.S. Air Force Occupational and Environmental Health Laboratory (USAFOEHL) to

provide consulting services for the IRP under Contract F33615-83-D-4000. Under

that contract, AV was tasked to conduct a Phase 11, Stage 3 investigation of Mather

AFB, California, for Headquarters Air Training Command (HQ ATC).

In the Phase I record search, CH2M Hill identified 23 sites at Mather

AFB as possible or known hazardous waste disposal sites. Of these 23 sites, 20

were ranked using the hazard assessment rating methodology (HARM). The Phase I

report recommended that the three highest ranked sites be investigated further in

Phase I, Stage I (CH2M Hill, 198"_). They are, in order of decreasing order of

HARM ranking:

Site 7 7100 Disposal Area

Site 12 Air Command and Warning (ACW) Disposal Site

Site 15 West Ditch (Drainage Ditch No. 3)

In addition, the Northeast Perimeter of Mather AFB was to be studied to determine

upgradient conditions.

The Phase 1, Stage I survey was conducted in 1984 by Roy F. Weston

Inc. The results of the Stage I sampling showed that groundwater contamination

exists or may exist at all three sites. Weston recommended further study at each

site to define the extent of the problem.

During the Phase IT, Stage I survey, HQ ATC decided that in addition to

the 3 sites being investigated by Weston, 15 of the remaining 17 HARM-ranked

I- I



sites should also be investigated. AV studied these sites under a Phase 11, Stage 2

survey in 1985/1986.

In accordance with the recommendation by Weston, AV conducted a

Phase 11, Stage 3 investigation of the 3 sites studied under Stage I and of the

Northeast Perimeter as well. The objectives stated in the task order were:

(1) To determine the presence or absence of contamination within the

specified areas of investigation.

(2) If contamination exists, to determine the potential for the

contaminants to migrate through the various environmental media.

(3) To identify additional investigations necessary to determine the

magnitude, extent, direction and rate of migration of discovered

contaminants.

(4) To identify potential environmental consequences and health risks of

migrating pollutants.

To meet these objectives, AV installed and sampled 35* groundwater

monitoring wells at the 4 sites. At two of the sites, AV conducted an

electromagnetic profiling survey to explore for conductive subsurface zones that

might be associated with contaminant migration. In additional surveys using

ground-penetrating radar, magnetometer and pipe locator, we attempted to locate

a buried pipe used for halogenated solvent disposal at the ACW site. In addition, a

shallow soil gas survey at two of the sites delineated the distribution of solvents in

the subsurface. Table I- I summarizes the work performed at each of these sites.

*One additional well was drilled with funds from another task order, but will be
discussed in this report because it is part of the Northeast Perimeter monitoring
system.

1-2
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AV completed the work specified in the project's statement of work

(SOW) and accomplished the objectives to the maximum extent possible. All of the

groundwater monitoring wells were installed and sampled; however, some of the

base's production wells could not be sampled because the pumps were inoperative

at the time of the sampling. Soil sampling was not undertaken because soil gas

monitoring did not locate an area of contamination. The results of the sample

analyses, which are discussed in Chapter IV, have helped us determine which sites

at Mather AFB show evidence of contamination.

B. Duration of the Program

On August 15, 1986, AV received Task Order No. 12 of Contract

F33615-83-D-4000 to conduct the Phase II, Stage 3 survey at Mather AFB (verbal

authorization had been received on July 17, 1986).

AV negotiated a drilling subcontract and received bids for other

subcontract items before the formal award of the contract. When we received

verbal authorization from the Air Force, we formalized the subcontracts,

submitted our safety plan to the California Department of Health Services,

completed the Technical Operations Plan for USAFOEHL, and planned the logistics

for beginning field work. Well drilling began on August 14, 1986, and ended on

October 12, 1986. Geophysical surveys were conducted August 18-22, 1986. The

soil gas survey was conducted September 2-6, 1986. Groundwater samples were

collected at Mather AFB in two rounds: November 9-17, 1986 and December 8-14,

1986. The latter included base production wells.

All field work at Mather AFB was completed by December 14, 1986.

All laboratory analyses were completed by January 23, 1987. Report preparation

began after the well drilling ended. This document reports the findings, tasks and

impact analysis of this investigation.

C. Base History

Mather Air Force Base (see Figures I-I and 1-2) was constructed in 1918

and served as a flight training school until June 1922 when it was inactivated. For
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a period between March 1930 and November 1932, Mather was reactivated, but it

was not involved in continuous military activity until World War 11, when it

officially resumed its training mission. In 1945 a school was established for

navigator-bombardiers. This school has since been expanded to train all services

under the Department of Defense. In 1958, Strategic Air Command assigned the

4134th Strategic Wing to Mather as a tenant organization. This wing was replaced

by the current tenant organization, the 320th Bombardment Wing, in February

1963.

A description of the sites AV investigated for possible contaminants

follows. Most of the information presented in this section has been taken from the

Phase I records search (CH2M Hill, 1982) and the Phase II, Stage 1 survey report

(Weston, 1986). Figure 1-3 shows the general location of these sites; the exact

locations will be presented in Chapter 4.

- 7100 Disposal Area (Site 7)

The 7100 Disposal Area is located in the southwestern section of

the base, south of the now-abandoned sewage treatment plant (STP). It is bounded

immediately to the north by the current (1958-1984) Fire Department Training

Area (Site No. II in the Phase I report), to the east by the STP oxidation ponds, to

the south and west by the base boundary.

The 7100 Area landfill was originally a borrow pit, excavated in

1953 for construction of the Strategic Air Command (SAC) area. The pit,

originally about 40 feet deep, has been used since 1953 for waste disposal and has

been completely filled with refuse.

The 7100 area was also known as the "nonburn dump" and the

"construction rubble disposal site." It is currently tsed for disposal of inert

construction rubble, but was reportedly used in the past for all types of wastes

except household garbage, which was sent to the base sanitary landfills. From 1953

until about 1966, the landfill was a major dispoaal site for petroleum, oil and

lubricant (POL) wastes, which were routinely transported from the industrial shops
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to this site for disposal. Trichloroethylene (TCE) was in common use during most

of this time and may also have been disposed of at this site. The practice was

curtailed in 1966 when an oily seepage was observed leaching into an adjacent

borrow pit, which is located off base to the west and is excavated to approximately

40 feet below grade. Other wastes reportedly dumped in this site include empty

drums, sludge from the plating shop dip tanks (approximately 30 gallons per year

until 1975), adsorbent sand used in cleaning up oil and solvent spills, paint chips,

waste paints and thinners, and transformer oil that may have contained poly-

chlorinated biphenyl (PCB) compounds (at least one instance of such dumping is

known). Disposal of industrial wastes at this site was discontinued in 1975.

- ACW Disposal Site (Site 12)

The Air Command and Warning Disposal (ACW) site is located in

the ACW area, between the alert apron and family housing. The site was

constructed in the late 1950's as part of the Air Defense Command early warning

system. The 668th ACW Squadron, which operated the site jointly with the Federal

Aviation Administration (FAA), left Mather AFB in 1966. The FAA and SAC

Security Police Headquarters currently occupy the site. From 1960 (and possibly

before) until 1966, it was reportedly common practice for personnel at the ACW

radar site to dispose of waste solvents and oils into a waste disposal pipe located

approximately 100 feet southwest of the ACW well. One interviewee recalled

disposing of waste (TCE), used for cleaning air intake filters and transformers, and

transformer oil that may have contained PCBs. Other wastes reportedly disposed

of include waste engine oils, carbon tetrachloride and antifreeze. CH2M-Hill

estimated that approximately 1,350 gallons of TCE and 1,225 gallons of waste

transformer oil were disposed of in the pipe between 1960 and 1966.

The pipe was described as about 10 inches in diameter with a

removable cap. The base bioenvironmental engineering ',BEE) staff collected soil

samples in November 1979 to determine the exact location of the past disposal site

and the extent of soil contamination. A backhoe was used to excavate an area

approximately 30 feet long and 15 feet wide. Excavation depths ranged from 4

feet at the edges to a maximum of 6 feet at the center of the site. Seven soil
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samples collected at 3- to 6-foot depths were analyzed for TCE and PCBs.

However, the exact location of the pipe was not found.

- West Ditch (Site 15)

The West Ditch flows from north to south along the western base

perimeter road and the base boundary, adjacent to and directly west of the SAC

area. Th:s unlined drainage ditch receives storm drainage from the entire main

base, including the ATC and SAC shop areas.

After installation of an oil skimmer in 1967, it was reported that

waste oils and solvents were dumped directly into the skimmer, which overflowed

into the ditch. A past waste inventory indicated that about 30 drums of TCE were

on hand in the SAC area. The wastes that overflowed into the ditch may have

included some of this TCE. One of the interviewees indicated that, before the

skimmer was installed, an underground tank had been located at this site for POL

waste disposal and that this area was commonly referred to as the waste oil

disposal site. This tank was evidently removed when the skimmer was installed.

This site may also have been subject to spills and dumping of POL

waste on the ground and in the ditch. Also, since many of the floor drains in the

shop areas were connected to the storm sewer system (which includes the West

Ditch), waste oils and solvents from inside the shops (spills and cleaning) may have

entering the West Ditch.

- Northeast Perimeter

The Northeast Perimeter of Mather AFB is upgradient relative to

the natural regional groundwater flow direction. Contamination carried in

groundwater to Mather AFB from adjacent properties would probably enter the

base from this direction. Two major industrial properties are located northeast and

east of the base. They manufacture and test rocket propellants and occupy

thousands of acres. A portion of the property, approximately 5 miles upgradient
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from the base, is known to have serious groundwater contamination (CH2M Hill,

1982). It is on the Superfund list and is being evaluated and remediated by the

responsible party in cooperation with the California Department of Health Services

(DOHS).

D. Identification of Laboratory Parameters

The primary purpose of the investigation at Mather AFB was to

determine the presence or absence of contamination in the water table and first

confined aquifer. AV also studied contamination in surface soils using soil gas

monitoring at two sites. Since the Stage I report (Weston, 1986) indicated that

volatile organic compounds were of concern at all three sites, all water samples

were analyzed for them. In addition, all water samples were analyzed for common

anions and minerals (including cations) to help determine whether water is mixing

between aquifers. Samples collected from the 7100 Landfill site were analyzed for

metals and cyanide as well, because of the plating baths disposed there. Table 1-2

shows the analyses performed on samples from each site.

E. Identification of Field Team

The field investigation team AV assembled for the Phase 11, Stage 3

study at \lather AFB included AV personnel, a drilling subcontractor and a

geophysical subcontractor. The AeroVironment team included the following

professionals, whose resumes are included in Appendix I.

Douglas Taylor, P.E., is a project manager in AV's Environmental

Programs Division. He has an M. Engr. in environmental engineering and six years'

experience in hazardous waste management and site assessments. He has managed

numerous DoD, EPA, and private party site investigations and sampling programs.

Mr. Taylor served as project manager for the \lather AFB study. In this capacity,

he was the main interface between AV and IJSAFOEHL. He was responsible for the

scheduling of field work (drilling and sampling), for the management of drilling and

laboratory subcontractors, and for personnel staffing and technical review.
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TABLE 1-2. Analytical Requirements

Water Analyses*
Site(s) (method number)

No. 12 ACW Disposal Site VOA (EPA 601/8020)
No. 15 West Ditch Common Anions (SM429)
Northeast Perimeter Minerals (EPA 200.7)
Base Production Aells TD5 (EPA 16G.)

- Ika>n,t, (SM 403)

No. 7 71i0 Disposa: '-e '

*(EPA, 9179; Er _ :'

**Anal ses -

VOA: Volat:e _:gar'

TDS: Tmta' D sso - s,
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Timothy O'Gara is the leader of AV's Earth Sciences Section. He holds

a I.A. in earth science and has seven years' experience in groundwater monitoring

and hazardous waste investigations. Mr. O'Gara has directed drilling, groundwater

monitoring well installation and soil sampling programs at sites throughout

California. He was responsible for directing the well-drilling program at %lather

AFB. His duties during this project included coordinating with base personnel,

selecting well locations, supervising the drilling crews, and reporting on hydrology.

Christopher Lovdahl, an environmental chemist, holds a B.S. in

environmental science and has seven years' experience in environmental

compliance, waste site sampling and analytical chemistry. He worked for four

years at industrial facilities and analytical laboratories prior to his IRP

involvement. Mr. Lovdahl was responsible for reviewing groundwater monitoring

well sampling requirements and coordinating with the instrumental-analytical

laboratories. He served as the point of contact between AV and the laboratory,

instructing the laboratory on selected analytical methods and special sample

handling. He also made quality assurance/quality control (QA/QC) reviews of all

laboratory data.

Sandy Eccker, a Geochemist with a B.S. in chemistry and an M.S. in

Geology, has five years' experience in soil gas surveys, soil sampling and laboratory

analysis, assisted Mr. Lovdahl in groundwater sampling, data analysis and

J. laboratory interface.

Kenneth Napp, a hydrogeologist with an M.S. in geology, has one year's

experience in the oil and gas and environmental monitoring industry. Mr. Napp

served as a field geologist during the well drilling program. He was responsible for

logging the samples and designing groundwater monitoring wells. He also

participated in drilling, crew supervision and reporting on hydrology and geology.

Sheryl Thurston, an environmental engineer with a B.S. in

environmental engineering, has two years' experience with IRP programs and state

RCRA recordkeeping. Ms. Thurston served as a field engineer during well drilling

at Mather AFB. She assisted with driller supervision and lithologic sample logging.

1-17



David Herrera, an environmental scientist with a B.S. and one year of IRP

experience, served the same functions as Ms. Thurston.

Beylik Drilling Inc. of La Habra, California, performed the drilling.

Beylik has 40 years' experience in drilling water production and monitoring wells at

locations throughout California. The company and many of its personnel have

specific experience drilling in the Sacramento area (including Mather AFB) and

working on IRP programs at USAF bases. Beylik provided an Ingersoll Rand TH 100

mud rotary drilling rig and support equipment. Beylik drilled, constructed and

developed all 36 groundwater monitoring wells under the direction of

AeroVironment field personnel.

Earth Technology Corporation of Long Beach, California, conducted

geophysical surveys on two sites at Mather AFB. Earth Technology is a

geotechnical consulting firm with over nine years' experience in geophysical

investigations. The surveys were conducted by Mr. Brian Bazzett under the

direction of Mr. O'Gara of AV.

Tracer Research Corporation of Tucson, Arizona, conducted the soil gas

surveys. Tracer, and its founder Dr. Glenn Thompson, is a pioneer in the use of soil

gas surveys at hazardous waste sites and contaminant spill locations. The field

work was conducted by Ken Tolman (chemist) and Marshall Krotenberg (geologist)

under the supervision of Mr. Lovdahl of AV.

Acurex Corporation of Mountain View, California, performed the

laboratory work. Acurex's Energy and Environmental Division joined with

AeroVironment as part of the contract team for USAFOEHL. Mr. Greg Nichol

(N.S., Chemistry, nine years' laboratory management experience) served as

program coordinator for the Acurex effort on this task.
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II. ENVIRONMENTAL SETTING

A. Physical Geography

Mather AFB is located approximately 15 miles east of Sacramento,

California, and one mile southeast of the American River, in the American Basin.

The basin is a broad, shallow trough surrounded by natural levees and low alluvial

plains and fans. It is a flat, poorly-drained land that has received flood waters

when the natural levees have overflowed.

The American Basin, with the Yolo Basin and the alluvial plains of the

Sacramento River, helps to form the Sacramento Valley. This valley joins the San

Joaquin River Valley to constitute the Great Valley Physiographic Province that

extends south from Red Bluff, California, north from Bakersfield, California, and

averages a width of 40 miles (USGS, 1979).

Tailings from a surface gold dredging operation cover the area

surrounding Mather AFB to the north, northwest and west, but not the area of the

base itself. This gold mining operation excavated the upper 20 to 30 feet of

sediment and redeposited the gravel and cobbles as tailings (CDMG, 1975). Thus,

the surface soils in this area have a high permeability.

1. Topography

Mather AFB sits on a flat alluvial plain. Elevations range from

170 feet above mean sea level (msl) on the east side to approximately 70 feet

above msl on the west side. The base has relatively low relief so that runoff rates

are low. This affects infiltration rates in that rainwater is retained longer.

2. Soils

Soils at Mather AFB consist mostly of gravelly or sandy loam to a

depth of about five feet. Most of the base is mantled by Corning Gravelly Loam,

undulating Perkins Gravelly Loam, or Redding Gravelly Loam. These soil types
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have a relatively low permeability with infiltration rates of 10- 5 to 10-6 cm/sec.

The only difference among these three types lies in their elevation and relief. The

Coining soils occur at the highest elevation of the three. They consist of a red-

brown gravelly loam that grades to a clay layer at about 3 feet below land surface

(bls). Clay and gravel are prominent in the 3- to 5-foot layer. The Perkins soils

consist of a brown or light brown gravelly loam that grades to a red-brown

gravelly, heavy clay at approximately 3 feet bls. The Redding soils consist of a

red-brown gravelly !oam that grades to gravelly clay at about 3 feet bhs. Upper

soils are generally permeable down to the clay layer, which is fairly impermeable.

This layer must be penetrated in order for any significant pathway for groundwater

contamination to exist.

B. Regional Geology

The Sacramento Valley is a deep structural trough bounded on the east

and west by metamorphic and crystalline bedrock. The basement rocks occur at

shallow depths at the edge of the basin but at great depths in the center. A thick

sedimentary sequence overlies the basement rocks and ranges in age and type from

Cretaceous marine to Recent alluvial deposits. The oldest sediments occur as a

thick sequence of Cretaceous and Eocene marine and continental deposits that

contain either saline, brackish or no water (CDWR, 1964). These rocks are

impervious and therefore of little interest in this study. A generalized geological

map of the area is found in Figure 11-3

At Mather, the upper 600 feet of unconsolidated gravel, sand and clay

are the interval of interest. These sediments range in age from Pliocene to

Pleistocene and are divided into four distinct formations (CDWR, 1978):

o The Victor Formation comprises interbedded sand, silt and clay.

Generally, a hardpan layer lies within 10 feet of the ground

surface. The distribution of Victor sediments at Mather Air Force

Base is patchy, occurring mostly on the west side of the base.
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o The South Fork Gravel consists of thick intervals (10 to 50 feet)

of unconsolidated gravel and well-rounded cobbles. Beds of

coarse sand or interbedded sand and silt overlie and underlie the

coarse gravel and cobble members.

o The Laguna Formation consists of layers of clay and silt with

occasional beds of sand and, rarely, gravel. Sands and gravels

occur as buried stream channels that are, in general, not laterally

extensive.

" The Laguna-Mehrten transition zone is marked by a pronounced

change from the fine-grained sediments of the Laguna Formation

to underlying sand and occasional gravel beds. For simplicity, the

Laguna-Mehrten transition zone and underlying sediments will be

referred to as the Mehrten Formation. Lithologies encountered

include 20-foot-thick vertically-stacked cycles that grade from a

basal gravel to a sand and finally to fine-grained material (silt and

clay) (CVRWQCB, 1980).

C. General Hydrogeology

In the Mather AFB area, groundwater occurs in the post-Eocene

continental deposits (<34 million years old) beneath the Sacramento Valley. Most

groundwater is stored and flows through sands or sands and gravels that were

deposited in the past by streams (CDWR, 1978).

The buried stream channels of the American River create superjacent

deposits and are significant in affecting horizontal contaminant migration (see

Figure 1l-1). From all indications, the superjacent deposits of the American River

lie above the regional water table surface, with the exception of the perched water

table condition at the 7100 Disposal Area. Horizontal contaminant transport in

this unsaturated interval is doubtful. Vertical migration of contaminants from

sources overlying these deposits is enhanced; however, lateral migration in this

zone lacks the mechanism for transport. (EPA)
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The upper 600 feet of unconsolidated gravels, sands, silts and clays at

Mather AFB are significant to water supply and pollution migration. Below the soil

layer the strata become more permeable. In areas where the clay layer under the

surface soil has been breached, infiltration into underlying strata may be very high.

Alternating layers of sand, silt and clay of varying permeability separate the

surface layers and the production zone for water supply wells. (See the lithological

logs for base water supply wells in Appendix D.) This zone usually occurs at

approximately 100 to 150 feet bls. The percolation rate to this zone is relatively

higher in those areas where upper strata are predominantly sand and silt, rather

than clay.

The most significant source of recharge in this region is infiltration

through stream channels, particularly the American River. In those areas where

the soil is sufficiently permeable, irrigation and rainfall can be an important source

of recharge as well (Weston, 1986). The Victor Formation contains a well-defined

hardpan layer within 10 feet of the ground surface (CDWR, 1978). Low

permeability layers in the soil mantle, coupled with the Victor hardpan, severely

restrict downward movement of water. However, in certain areas the low

permeability layer has been breached (by landfill trenches, sewer lines, drainage

ditches) and recharge is more likely along these pathways.

Under natural conditions (when no water was being pumped),

groundwater in the Mather AFB area moved from a potentiometric high near

Folsom, southwest toward the Sacramento River and turned south (CDWR, 1964).

However, groundwater is discharged from the Mather AFB area primarily by

pumping. These groundwater withdrawals have influenced local hydrogeology so

that the Sacramento and American Rivers are now a point of groundwater recharge

rather than discharge, as it was before pumping. Also, the cone of depression

caused by irrigation in the Elk Grove area (south and southwest of the base)

influences groundwater flow at Mather AFB. While it pi obably does not affect the

direction of regional flow, it can be directly linked to local variations in the flow

path (CDWR, 1978).

Before pumping began in the Mather AFB area, groundwater in the

western portion stood at approximately 60 feet above msl (30 feet bls). As of
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Spring 1982, the level had receded to 10 feet above msl; a 50-foot decline in 70

years (Weston, 1986). The effects of the decline in ground water levels is regional,
and results from increased well pumping for domestic and agricultural uses.

Water supply wells at Mather AFB draw water from unconsolidated
gravel and sand intervals between 150 and 600 feet (bgs). Many of these water

bearing zones lie below our maximum depth of investigation which was 280 feet

(bgs).

D. Location of Wells

Mather AFB has 15 pumping wells that make up six water supply
systems (see Table 11-1). The two golf course wells are used solely for irrigation,

while the jet engine test cell well is used for fire protection and washwater for jet

engine testing. The AC&W well was used for fire protection but is no longer used

for any purpose. The remaining eleven production wells provide the base's general
water supply. The locations of base wells are shown on Figure 11-2.

In general, the main base wells produce water of good quality. Based

upon extensive data collected by Mather Bioenvironmental Engineering (B.E.E.)
personnel since 1983, TCE contamination has not been found in any of the active

base production wells, except for trace quantities (below method detection limit).
Trihalomethanes (THMs), especially chloroform, have been detected at low levels

in several base production wells. THMs are common byproducts of drinking water

disinfection. In March 1985, 1,2-Dichloroethane was detected above the DOHS
action level (up to 3.7 jig/l) in four wells -- MB-3, MB-4, Housing well No. 3, and

the K-9 well. Since this was the only sampling event for the time period

1983-1986 in which this compound was detected, these results are suspect.
Currently, base drinking water wells are sampled quarterly by the Mather B.E.E.

for volatile halogenated organic compounds (EPA Method 601) to ensure

contamination is detected if it occurs. Table 11-2 shows this current data;

complete results are found in Appendix P.

Numerous irrigation and domestic water supply wells are located within
two miles of the installation boundaries. Information available on these wells is
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TABLE 11-2. TCE Sampling Results at Miather AFBa

Maximum Measurement
Well of 21 Samplings

(ppb)

Main Base No. 2 NDb

Main Base No. 3 ND

Main Base No. 4 ND

Housing No. I ND

Housing No. 2 ND

Housing No. 3 ND

Housing No. 4 ND

Housing No. 5 ND

Housing No. 6 ND

K-9 Well ND

aN1 analyses performed by USAF OEHL, Brooks AFB, TX.

Thirteen samplings over a three-year period (6/83-9/86). Data
obtained from Mather Bioenvironmental Engineering.

bND = none detected.
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limited to the wells which have been tested by Central Valley Regional Water

Quality Control Board personnel. The location of these wells and base wells can be

seen in Figure 11-2. The results of sampling conducted by the Central Valley

Regional Water Quality Control Board and Sacramento County Health Department

are summarized in Table 11-3.

E. Meteorology

The most significant meteorological parameter in assessing the poten-

tial for contaminant movement is rainfall. In the Sacramento area, most

precipitation falls during the winter and spring months, with over half occurring

during December, January and February. Table 11-4 shows climatological data for

the period 1971-1985.

Effective precipitation can be used as an indicator of the potential for

leachate generation. The effective precipitation (mean annual precipitation 20.24

inches/year minus mean annual evapotranspiration 45 inches/year) in the \lather

AFB area-is -24.76 inches per year. This implies that precipitation has little

chance to percolate to the regional groundwater table, suggesting in turn a low

potential for leachate generation via pi ecipitation, especially considering the low

permeability of soils on and near %lather AFB (EPA/530/SW-168). A monthly water

balance calculation was performed, using data from nearby Nicholas, California.

This calculation verified that there is no percolation during most years.

F. Site-Specific Geology

The site-specific geology at M ather AFB is broken into four separate

sites shown in Figure 11-4. These areas correspond to the four sites studied in this

project.

o ACW Disposal Site (Site 12)

Site 12 is located just east of the central quarter of the base and

includes the ACW investigation site. AV drilled eleven groundwater monitoring

wells in this area. Of these, six are deep wells drilled to the first confined aquifer
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and the remaining five are shallow, drilled to the water table. In addition, this

area contains three shallow wells from an earlier study (Weston Nos. 1, 2, 3) and an

abandoned production well (ACW well).

Site 12 is covered by a shallow soil (<3 feet) described by the

United States Soil Conservation Service (SCS) as Redding Gravelly Loam (CH2%M

Hill, 1982). Below the soil, the South Fork Gravel range in thickness from 50 to

88 feet (Figures [1-5). These gravels are widespread: an almost continuous,

laterally-extensive sheet of material characterized by thick (<80 feet) intervals of

unconsolidated cobbles and gravel. There are small localized segments of Victor

Formation found in the hill-top areas of the site. In most wells, this sequence is

briefly interrupted by I- to 15-foot zones of coarse sand and, more rarely, fine

sand and silt. Well MAFB No.-70, in the extreme southwest corner of the ACW

area, displays anomalous characteristics. It has only one 20-foot bed of South Fork

Gravel with overlying and underlying material primarily composed of interbedded

sand and silt. This well may fall just outside the boundary of one south fork of the

American River channel, which was mapped in this portion of Mather (CDWR,

1974), thus accounting for the paucity of gravel.

Directly underlying the South Fork Gravel at 90 to 100 feet below

ground surface is the Laguna Formation. It is particularly well developed in this

part of the base as a 100-plus-foot thick interval of fine-grained material,

primarily clay and silt with lesser quantities of sand and, rarely, pea gravel.

Stream channel deposits are rare in the Laguna but have been observed in several

wells as relatively thin and discontinuous sand and silt beds. Well MAFB-71

displays a distinct basal channel gravel deposit overlain by progressively finer sands

that probably represent channel bedforms and overbank sediments. Vertically and

laterally adjacent clay may represent swamp or overbank lacustrine deposits,

suggesting that a meandering rather than a braided fluvial system was operating

during the time of Laguna deposition.

The Mehrten Formation underlies the Laguna Formation at a

depth of 180 to 200 feet below ground surface. The uppermost 20 to 40 feet was
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penetrated only at the ACW site. These sediments are characterized by an upper
20 feet of sand (mapped locally as the Laguna-Mehrten Transition 'one) that

becomes progressively coarser with depth. The sand is underlain by a basal gravel
interval. This sequence is repeated and at least two distinct "gravel-to-sand"

cycles have been recognized (CVRWQCB, 1980).

All wells were surveyed by a California registered surveyor and
water levels are reported in elevations above or below mean sea level (see

Table 0-1 and 0-2 for measuring point elevations).

Groundwater is first encountered at +14.7 to +22.7 msl and is
occasionally semi-confined with a general flow toward the southwest. The water

table is usually found in the uppermost Laguna Formation. Although the South

Fork Gravel contains the coarsest material, it almost always lies above the water

table because of the relatively high elevation in this part of the base. Water table

conditions were encountered in all but one of the shallow wells. In that well

(MAFB-52), a stiff clay was encountered at +18 feet to -38 feet msl. As a result,
the well was screened in a semi-confined sandy zone (-27 feet to -47 feet msl).
Water table elevations in all the shallow wells in Site 12 conform to regional

trends.

Throughout the area, the Lower Laguna forms the confining layer
above the Mehrten sands and gravels (confined aquifer), which first appear at -50
to -80 feet msl. Wells installed in the Mehrten were screened in a widespread sand

and gravel interval encountered immediately below the Laguna. Piezometric head

in the Mehrten confined aquifer ranges from +12.0 to +22.1 feet msl.

o 7100 Disposal Area (Site 7)

Site 7 is located in the southwest portion of the base and includes

the 7100 Landfill investigation site. It also includes a small parcel of private land

just outside the base boundary (see Figure 1-3 and 11-4). AV drilled a total of ten

groundwater monitoring wells at this site: four to the confined aquifer in the

Mehrten Formation, and six to the water table aquifer in the South Fork Gravels.
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Five shallow wells from the Phase II, Stage I and 2 studies also lie in this area. In

the SOW the 3et Test Cell wells were included in the 7100 area, but in the field

they were best correlated with the West Ditch wells, that is why they are discussed

in different places in the text.

The Victor Formation lies below the thin (I- to 2-foot) soil layer

of San Joaquin Loam and extends in depth from 0 to 10 feet (Figures 11-6).

Distribution of the Victor is patchy; it occurs primarily in the southern and western

portion of the 7100 Landfill site and thins to the north and east. The lithology

ranges from sandy-silt to clay.

At Site 7, the South Fork Gravel underlie the Victor Formation at
a depth of 0-10 feet. In the northern and eastern portion of the area the Victor is

not present and the South Fork Gravel underlie the thin soil mantle. All wells

encountered coarse gravels and cobbles that form an area-wide sheet of braided

stream deposits to a depth of 36 feet to 46 feet below the surface. These

sediments were laid down during periods of high discharge from the Sierra Nevada,

probably during episodes of glacial melting (USGS, 1977).

The abrupt transition from gravel and cobbles to sand and silt at

36 to 40 feet below the surface marks the top of the Laguna Formation. The upper

surface of the Laguna Formation displays some relief in outcrop exposures (CDWR,

1974), which represent a possible unconformable contact (disturbed natural

succession of layers) with overlying South Fork Gravel. The Laguna is considerably

coarser at Site 7 than at Site 12. The Formation's thickness ranges from 134 to

145 feet and is characterized by 10- to 50-foot intervals composed of clay and silt.

These fine-grained members are separated by 10- to 24-foot thicknesses of sand

and gravel, which are water-bearing materials with good porosity and permeability.

The sand and gravel of the Mehrten Formation lies below the

Laguna Formation, at an average depth of L80 feet. Well MAFB-55 penetrated the

upper 100 feet of the Mehrten, but the other deep wells penetrated only about 40

feet. Its maximum thickness in the Sacramento area has been mapped at 450 feet

(CDWR, 1978). At Site 7, it is composed of discontinuous thin gravel beds with

vertically adjacent sands and fines.
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At the 7100 Landfill site very few stratigraphic units can be

correlated from well to well with the exception of the thickest sand and gravel

units. Lateral variation is dramatic in the smaller channel sands, which virtually

disappear within several tens of feet. Well 55 displays significantly finer-grained

lithologies than surrounding wells. In particular, the gravels normally present in

the Mehrten Formation and occasionally present in the Laguna are absent.

The depth to first water varies at the 7100 Landfill site. For

wells MAFB-56, 57 and 58, 24-inch diameter auger holes were drilled to a depth of

50 feet (approximately +30 feet msl). Eighteen-inch conducter casing was installed

in the boring and grouted in place in order to shore-up the South Fork Gravels and

prevent sloughing during pilot hole drilling. All borings had several feet of standing

water in them within hours after completion. The conductor casing was set at the

top of the Laguna Formation, suggesting that water was first encountered perched

on top of the Laguna clays. Perched water in the South Fork Gravels Formation

may be due to a mounding effect created by several acres of standing water in the

sewage treatment oxidation ponds which is a seasonal feature. Standing water at

the surface percolates downward through the South Fork Gravels and accumulates

on top of the Laguna clays. Depth to perched water varies with the upper surface

of the Laguna Formation. Figure 11-7 illustrates this effect.

In adjacent shallow wells in the north part of the site (MAFB-44,

45, 39), groundwater was first encountered at +24.5 to +26.9 msl, a continuation of

the region of perched water (Figure 11-7). Centrally located wells (MAFB-43, 7)

were drilled through a thickened interval of the Laguna Formation. These wells did

not encounter perched water. In the southern area (MAFB 40, 41, 42), well screens

were placed within gravel beds under semi-confined conditions. Piezometric head

ranged from -0.7 to -3.5 msl.

All wells were screened in the upper or middle Laguna Formation.

Due to the varying lithologies encountered in the Laguna, screen placement

depended on the depth to the first sand below the regional water table elevation,

which was anticipated to be approximately +5 feet msl. Often these sandy

intervals occurred at depths ranging from -20 to -50 feet msl and were overlain by

clay, creating a semi-confined condition.
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The Lower Laguna Formation forms the regional confining layer

above the Mehrten sands and gravels (confined aquifer), which first appear at -100

to -1 19 msl. Piezometric head in the confined M ehrten Formation aquifer ranges

from -2.2 to -7.4 msl. The Mehrten was screened in sandy and rare gravelly zones

encountered between -96 feet and -170 feel msl. A geologic fence diagram of the

7100 area may be found in Figure IV-3 on Page IV-5.

o West Ditch Area (Site 15)

Site 15 extends along the extreme western boundary of the base.
AV dri!!ed six wells (four deep, two shallow) along the West Ditch and one shallow

well (Well 49) northeast of West Ditch near the base commissary. In addition, we

drilled one shallow and one deep well near the jet test cell (Wells 46 and 59) to the

south of West Ditch. The area also contains two shallow wells from the Phase II,

Stage I study.

A layered stratigraphy dominates the area, displaying relatively

uniform formational thicknesses and a gentle dip to the southwest. The local
stratigraphy is capped by a loamy surface soil underlain everywhere by about 8- to

20-foot-thick interval of sandy Victor Formation (Figure 11-8). Below the Victor,

in all wells, lie the South Fork Gravel. Gravel beds vary in thickness from 10 feet

to 40+ feet and are generally thickest at the extreme central west portion of the

West Ditch area. The gravel beds thin to the north and south, although the South

Fork Gravel maintain an overall thickness of 35 to 50 feet.

The Laguna Formation lies below the South Fork Gravel at a

depth of 52 to 72 feet below the ground surface. Formation thickness ranges from

50 to 94 feet and lithologies are dominated by sand, silt and clay. There is a higher

percentage of sand in the Laguna at West Ditch than at the three other areas.

Sandy intervals are up to 30 feet thick and are locally correlatable. Silt and clay
occur interbedded or as homogeneous beds up to 15-feet thick. Well MAFB-60

shows an anomalous 22-foot-thick gravel bed. The geometry and relative amounts

of silt, clay, gravel and sand suggest deposition by a slow, meandering fluvial

system (University of Oxford, 1979).
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The Laguna-Mehrten contact was encountered at 110 feet below

ground surface in the northern portion of Site 15 and at about 148 feet at both

wells at the jet test cell. There is a gentle dip of 20 to 40 feet per mile to the

southwest, which accounts for the apparent change in marker bed elevation with

horizontal distance (Figure 11-8). At West Ditch, the %lehrten Formation was

penetrated to a depth of 115 feet below the Laguna Formation. The lithologies

encountered include an upper gravel layer (15 to 35-feet thick and used a marker

bed) located just below the Laguna. This locally-correlatable gravel is underlain by

discontinuous bodies of sand encased in silt and clay.

Groundwater occurs under water table conditions in the Laguna

Formation at all the shallow wells except near the commissary at MAFB-49, where

it is semi-confined. The water table varies from +14.9 feet msl to +1.9 feet msl

with surface elevation, thereby conforming to expected regional water levels. The

fine grained material of the Mehrten Formation forms the confining layer above

the second (Mehrten) aquifer, which was screened 171 to 204 feet below the

surface in a sand and silt unit. Piezometric head in the second aquifer ranges from

+1.9 feet msl to -5.6 feet ins].

o Northeast Perimeter

AV drilled six groundwater monitoring wells in this area. Of

these, three are shallow and three penetrate the second (Mehrten) aquifer. The

United States Conservation Service lists the soil in this area as Corning Gravelly

Loam. It is generally no more than 3 to 5 feet thick and is developed on the Victor

Formation or the South Fork Gravel where the Victor is absent (CH2M Hill, 1982).

The Victor is composed of silty clay in this area and is present at all wells except

MAFB-65 and 75 (Figure 11-9).

The thickest interval of South Fork Gravel at Mather AFB is

found in the Northeast Perimeter Area, ranging from 100 to 110 feet. Lithologies

encountered include a 15 to 20-foot upper gravel layer and a 30- to 60-foot lower

gravel layer separated by 10 to 30 feet of fines. Below the South Fork Gravel, the

Laguna Formation is 60 to 92 feet thick, extending to a maximum depth of 200 feet
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below ground surface. At this site, the Laguna is very fine grained composed

almost entirely of clay and silt. The Laguna-Mehrten contact occurs between 170

and 200 feet below ground surface. Below the contact and to a depth of at least

280 feet (the maximum depth of the investigation), the \iehrten is composed of

silty sand, clay and occasional discontinuous gravel beds.

Overall, the sedimentary sequence dips to the southwest providing

a significant degree of dip between Wells MAFB-66 and 65, which lie on a roughly

east-west trending line.

The above description of the Northeast Perimeter site differs

slightly from that presented in the IRP Stage 2 report (AeroVironment Inc., 1986).

Current revisions are based on new data collected during the drilling phase of the

Stage 3 project.

Groundwater is first encountered in the South Fork Gravel at

+38.4 to +21.8 feet msl under water table conditions, which conforms to regional

groundwater trends. The Laguna Formation forms the confining layer over the

Mehrten Formation aquifer. Piezometric head in the Mehrten confined aquifer

ranges from +26.3 to +7.9 msl.

G. Site Descriptions

The locations of the sites at Mather AFB are shown in Figure 11-4. This

section provides physical descriptions of each of the four sites, including location,

type of operation and suspected contaminants.

1. Site 7 -- 7100 Disposal Area

Site 7 is located in the southwest portion of the base, south of the

now-abandoned sewage treatment plant and south of the current fire protection

training area. This site also contains a borrow pit excavated to a depth of 40 feet

below grade, which lies just off base to the west of the landfill.
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The 7100 Disposal Area was originally a borrow pit reportedly

used for the extension of the runway. Currently it is used for the disposal of inert

construction rubble. From 1953 to 1966, the landfill was a disposal site for POL

wastes, empty drums, sludge from the plating shop, absorbent sand used in cleaning

up oil, and other wastes, including transformer oil (CH2M Hill, 1982). Currently,

TCE is the only quantified contaminant at the 7100 Disposal Area (Weston, 1985).

2. Site 12 -- ACW Disposal Site

Site 12 is located in the old Air Command and Warning area in the

east-central portion of the base just south of the alert apron. It is currently

operated by the FAA and SAC security police; before 1966, the 668th ACW
Squadron operated the site jointly with the FAA. In the Phase I, Stage I report

CH2M Hill stated that waste solvents and possibly transformer oil were disposed of

in a 10-inch pipe located approximately 100 feet southwest of the ACW radar

installation. In the Phase 1, Stage I investigation, Roy Weston, Inc., detected TCE

contamination downgradient of this site.

3. Site 15 -- West Ditch

Site 15 is located in the extreme western portion of the base. It

is an unlined open drainage ditch that receives storm runoff from the entire main

base area.

The Phase 1, Stage I report (CH2M Hill, 1982) reported that after

installation of an oil skimmer in 1967, waste oils and solvents were dumped directly

into the skimmer from which they overflowed into the ditch. Many of the floor

drains in the shop areas were connected to a storm sewer, which may have

delivered additional waste oils and solvents to the ditch. The California Regional

Water Quality Control Board has detected levels of volatile organic chemicals

(VOCs) (TCE and others) above the State Action Level in off-base water supply

wells downgradient from West Ditch. Levels of carbon tetrachloride above the

state action level have also been found in private wells along Old Placerville Road.
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4. Northeast Perimeter

The Northeast Perimeter is just inside the base boundary and

upgradient from the rest of the base. Contamination carried onto the base from

industrial operations to the north and east would enter the base from this direction.

For this reason, AV has installed three deep and three shallow groundwater

monitoring wells in this area to serve as background indicators of water quality.

The only contaminant confirmed in this area is 1,l,l-trizhloroethane, which was

found at low concentration during the Phase 11, Stage I investigation.

H. Summary of Environmental Setting

A review of the environmental setting at %lather AFB reveals the

following pertinent information:

o Soils are characterized by low permeability (CH2M Hill, 1982) and a

local effective precipitation of -24.76 inches per year (CH2M Hill,

1982; NOAA, 1985), both of which create a low driving force for

contaminant migration. However, a pathway for groundwater

contamination may be created if the impermeable hardpan layer below

the surface soil is penetrated (CDWR, 1978). The base's low

topographical relief may increase the infiltration rate as well.

o Surface soils surrounding Mather AFB to the north, northwest and west

are highly permeable because of past gold mining operations (CDMG,

1975). A large industrial complex upgradient of Mather AFB, which sits

atop this highly permeable soil, may be a source of migrating

contaminants (CVRWQCB, 1980).

o Buried stream channels of the American River are known to enhance

horizontal contaminant migration (CDWR, 1974). In addition, the

previously mentioned industrial complex lies directly upgradient of the

base and over a buried stream channel. This could contribute to

contaminant migration on base as well.

11-25



o The geology on base generally consists of surface soils of low

permeability, below which lies the Victor Formation. This is made up

of interbedded sands and clays, which inhibit contaminant migration

from the surface. Below this Formation sits a highly permeable sand

and/or gravel zone that may be South Fork Gravel, depending on the

site-specific geology. Under these gravel, lies a zone similar to the

Victor Formation called the Laguna Formation. The water table

aquifer generally occurs in the lower portion of the South Fork Gravel

or the upper Laguna Formation. The lower Laguna provides the

confining layer above the Mehrten Formation, which generally contains

the first confined water. The Mehrten is composed of Lnterbedded sand,

clay, silt and occasional gravel (CDWR, 1978).

o The 15 base supply wells at Mather AFB are used for irrigation, fire

protection, washwater or general water supply on base. In general, the

main base wells produce water of good quality. Some off-base wells

within two miles of the base have been found to contain traces of TCE

(Weston, 1986).

11-29



Ill. FIELD PROGRAM

A. Development

I. Preliminary Activities

AeroVironment Inc. (AV) began its involvement at Mather AFB in

May 1985 as part of the Phase II Stage 2 effort. While AV was still completing the

Stage 2 work at 15 sites on the base, USAFOEHL requested that AV begin a Stage 3

program to assess the conditions at the three Stage I sites and evaluate the work

needed to further characterize these sites. The Stage I sites were not included in

the Stage 2 sites. AV was already familiar with the general geologic and

hydrologic conditions at Mather AFB based on the drilling and sampling conducted

during the Stage 2 investigation. The initial Stage 3 statement of work (SOW) was

agreed upon by USAFOEHL, Air Training Command state and federal regulatory

personnel. After this agreement, only minor operational changes were made to the

SOW by AV and USAFOEHL. Appendix B is the finalized statement of work for

this task order.

2. Subcontractor Selection

a. Drilling. The statement of work specified drilling 33

groundwater monitoring wells using conventional mud rotary technique. We

selected Beylik Drilling Inc. of La Habra, California, because of their experience

drilling at Mather AFB and working with AV. Beylik had performed the Stage 2

drilling for AV in 1985.

b. Geophysical Studies. The statement of work required AV to

conduct geophysical studies at the ACW and 7100 landfill sites. The Earth

Technology Corporation of Long Beach, California, and Converse Consultants of

San Francisco, California, were asked to submit proposals to perform the necessary

work. The proposals were basically equivalent; technically and financially. Earth

Technology was selected based on their experience with AV at Mather AFB during

the Stage 2 effort. In addition, Earth Technology owned all of the equipment

necessary for the work.
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c. Soil Gas Survey. The statement of work described a soil gas

survey at the ACW site to help define the TCE plume which was thought to exist.

During the period from May 1986 through August 1986, AV asked three firms to

submit cost estimates to complete five days of soil gas field work. Fluor

Corporation (now Intellus) of Irvine, California. Woodward-Clyde Inc. of Santa Ana,

California, and Tracer Research Corporation (Tracer) of Tucson, Arizona,

submitted estimates. Tracer was selected based on their cost estimate and the

reputation of their principal scientist, Dr. Glen Thompson.

3. Safety Plan

AV and Air Force policies require that an appropriate health and

safety plan be prepared before field activities can begin. Safety concerns related

to this field work focused on the hazardous nature of some chemicals suspected of

being present at the site, as well as the "unknowns" relative to exact location,

concentration and volume of possible contaminants. In addition, the potential for

mechanical injury from drilling machinery was of concern.

The site safety plan used by AV's field team is included as part of

Appendix K. It required that all field personnel wear standard work outfits

(steel-toed boots, hardhats, etc.). It also required that the air at all sites be

monitored for organic vapors, oxygen deficiency and explosive gases.

Work at all the sites at Mather AFB consisted of drilling and

groundwater sample collecting. These activities bring to the surface potentially

contaminated soils and water that were previously isolated. The potential for skin

exposure or inhalation was significant. The drilling program was specifically

designed to eliminate drilling through waste material or spill sites. AV placed all

wells at upgradient or downgradient locations. All work areas were relatively flat,

out of doors, with good air circulation. At each sampling location, when handling

apparently uncontaminated samples, workers wore new, disposable latex gloves at

each sampling location to keep skin clean and to avoid cross-contamination from

sample handling.
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The ambient air was monitored to alert the field team if

hazardous concentrations in the breathing zone rose above acceptable levels. The

following action levels were set up for organic vapor meter readings:

0-5 ppm (above background): no respiratory protection needed

5-50 ppm: air purifying respirator with
organic chemical cartridge

50 - 500 ppm: self-contained breathing apparatus

500 ppm and above: no work

Other criteria were set for oxygen deficiency and explosive gases.

The site safety plan was submitted to the California Department

of Health Services (DOHS) for review and approval. Approval was received from

the DOHS project officer on August 3, 1986.

B. Implementation of Field Program

1. Drilling and Well Installation

Using information derived from earlier IRP studies, we selected

well locations both downgradient and upgradient from the sites to be investigated.

At the 7100 Landfill site we used geophysical survey results to "fine tune" the

drilling location to intercept any contamination plumes. Well locations were

coordinated with the California Regional Water Quality Control Board and the

Department of Health Services Toxic Substances Control District before drilling

started. Table 111-1 shows the schedule of drilling and well construction.

All wells were drilled using conventional mud-rotary methods

using an Ingersoll Rand T-100. This drilling method has been approved by the

California Regional Water Quality Control Board and has teen used successfully to

drill numerous monitoring wells into the confined aquifer system near Mather AFB.

A 24-inch flight auger was used to drill and install 18-inch conductor casing to a

depth of 55 ft in all of the deep wells at the 7100 area (see Table 111-2) after a

severe sloughing problem was encountered in the shallow gravels (0-50'). The

conductor casing prevented gravel sloughing and allowed more efficient drilling of

the pilot boring.
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TABLE [I- I. 'Aell drilling, construction and development timetable.

Date Drilled Constructed Developed

8/15 43
8/16 43
8117 43
8/19 44
8/20 44 44
3/21 45
3/22 45
8/23 47
V,24 48 47
8/25 63 48
8/26 63
8/27 63
8/28 63
8/29 63
9/2 63
9/3 63
914 63, 62
9/5 62 63
9/6 62 63
9/7 62, 61 63
9/8 61 63 47, 43, 44
9/9 61, 62 45, 63, 48

9/10 61, 62 45, 48, 63
9/11 62, 61 63
9/12 65, 64 62
9/13 65, 64
9/14 49 65, 64
9/15 49, 66 49
9/16 40 66, 40
9/17 41 66, 41
9/18 46, 42, 55, 52 66, 41, 42
9/19 55, 46 46
9/20 59 55
9/21 55, 59
9/22 57 59
9/23 58 57, 58
9/24 57, 58
9/25 56 58, 56
9/26 60 56
9/27 50 60, 50
9/28 68 60
9/29 73, 68 73 62, 46
9/30 75 68, 75 49, 61, 60
10/1 52, 67 68, 52 61, 58, 55, 40
10/2 70, 67 67 49, 61, 56, 42
10/3 70, 67 57, 41, 40, 68
10/4 67, 70 68, 64, 65, 75
10/5 54, 69 54 75, 66, 73
10/6 71 69 70, 52, 50
10/7 71, 69 50, 59, 67
10/8 51, 53 71 61, 54, 62
10/9 53, 72 51, 53 69, 71

10/10 72, 76 76, 72 53, 51
10/11 72 76, 61
10/12 72
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a. Well Installation

o Shallow Wells

Eighteen shallow wells were installed to monitor the

upper most saturated zone at Mather AFB. Figure 1-3 showed the location of these

wells. Figure lll-I illustrates a typical shallow monitoring well, and Appendix D

contains schematic diagrams of all wells installed for this project, along with the

lithologic and geophysical logs of the borings. Table 111-2 shows the well depths

and screened intervals for the shallow wells.

Initially, a 9-7/8" borehole was drilled to an average

depth of 120 feet below ground surface. AV's on-site hydrogeologist collected and

described the drill cuttings. AV personnel determined the total depth of each

boring, depending on the regional water table elevation and the type of material

encountered during the drilling.

Once the bore hole reached the desired depth, we ran

an E-log (SP, lateral resistivity and point resistivity). Using drill cuttings, E-log

traces and data from adjacent wells, the on-site hydrogeologist designed the well

to maximize its production potential and to assure that the well screen was set at

the first extractable water encountered. The well design conformed to the Air

Force's general specifications and to the specific subsurface condition found at the

site.

o Deep Wells

Eighteen deep wells were installed to monitor the first

(uppermost) confined aquifer (Laguna or Mehrten Formation). Figure 1-3 showed

the location of these wells. Figure 111-2 diagrams a typical deep well, and

Appendix D contains diagrams of all wells installed along with lithologic and

geophysical logs of all the borings. Table 111-2 shows the well depth and screened

intervals for the deep wells. Initially, we experienced some trouble logging and

completing the holes. This was entirely caused by equipment breakdowns, poor

quality (in some cases slightly bent) conductor casing, and improper mud
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Surface Completion

Ground Surface

9-7/8" Boring

Est. 120' Grout to
Surface Mild Steel to Surface (4" ID)

6-10' Bentonite Seal

Gravel Pack 20' SS Screen (.020 Slot)
5' Above Screen2 Se 0

5' Blank Casing

Closed Shoe

Figure l-1

Typical Shallow Well

Mather Air Force Base
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TABLE 111-2. Well Depths and Screened lntervals

Shallow Wells

Total Screened
Depth in Ft. Interval (Ft.

Well Below Ground Below Ground
No. Site Surface Surface)

40 7100 124 92-112

41 7100 150 100-120

42 7100 133 90-110

43 7100 133 108-128

44 7100 110 60-80

45 7100 105 55-75

46 Jet Test Cell 116 70-90

50 ACW 130 100-120

51 ACW 170 105-125

52 ACW 140 105-125

53 ACW 181 157-177

54 ACW 144 110-130

47 West Ditch 108 75-95

48 West Ditch 133 70-90

49 (West Ditch)
Commissary 122 99-119

73 NE Perimeter 135 112-132

75 NE Perimeter 114 91-111

76 NE Perimeter 121 87-107
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Ground Surface

J16" Boring

Avg.
140'

Grout to Surface

10" Conductor Set into
Confining Layer at
Bottom of First Aquifer

9-7/8" Boring

Grout to Surface
Avg.
225'

Mild Steel, Riser Pipe to Surface (4" ID)

8-I 1' Bentonite Seal

-20' SS Screen (.020 Slot)

- 5' Blank Casing

Figure 111-2

CTypical Deep Well/\Close Sho
0Mather Air Force Base

Gravel Pack 5' Above Screen

,9 MAerch 17 Inc.
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viscosity/thickness. The South Fork Gravels, which are found very near the

surface, are very difficult to drill with any method. In an effort to seal the

borehole during the initial phases of drilling, a number of different things were

tried. One of these was working with the mod consistency. After the initial

problems were worked out, and the proper conductor casing was delivered, the

work went smoothly.

Beylik drilled a pilot bore with a diameter between 6

and 9-7/8" for all deep wells. Originally, the pilot boring was 5-7/8"; this was

increased to 9-7/8" after we began having trouble getting the E-log probe to drop

through the smaller boring. The total depth of the pilot bore depended on the

depth to the first sandy or gravelly bed encountered below the Laguna rormation,

which generally forms the confining layer. Once the pilot bore was completed to

the desired depth, we ran an E-log (SP, lateral and point resistivity). The criteria

evaluated to determine screen placement were the same as for the shallow wells.

Once Beylik had the casing schedule (well design), they

reamed the pilot bore at a diameter of 15" - 17" to the required depth and grouted

a 10" inner diameter (ID) conductor casing in place to seal off the uppermost water

bearing zone (water table). The annular space between the conductor casing and

bore hole was pressure grouted, using a construction tremie pipe with either neat

cement (9-sack) or "Class A" (6-sack) Portland cement-sand slurry with up to 5%

bentonite to reduce shrinkage. The grout used to fill the annular space between

the bore hole wall and the conductor casing prevents contamination from migrating

between the ground surface and the water-table. No further work was permitted in

the hole until the grout had set, as determined by the examination of grout samples

collected at the time of emplacement.

o Well Screening and Sealing

The well screen and 4" ID riser pipe were suspended in

tension from the surface by means of a clamp. The bottom of the well screen was

at a sufficient distance above the bottom of the tore hole to ensure that none of

the casing would be supported by the bottom of the hole. Beylik placed

centralizers at each end of the screened interval and with 40-foot spacings on the
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blank pipe. Before the gravel pack was placed, they thinned the drilling fluid with

clean water from the installation drinking water system.

Gravel pack (8-i2 granular mesh) was installed using a

construction tremie pipe and extended to a height of five feet above the top of the

well screen. A two- to three-foot very fine-grained silica sand was installed above

the gravel pack. The tight-packing nature of the very fine silica sand prevents

overlying bentonite from contaminating the gravel pack and hindering the well

development process. Next, Beylik placed an additional six- to eight-foot

bentonite seal (1/4-inch pellets) directly above the silica sand. From the top of the

bentonite to the surface, the annular space between the well casing and the bore

hole or conductor casing was pressure grouted via a tremie pipe, using the same

grout mixture that was used to grout the conductor in place. At no time was the

grout allowed to free-fall more than 20 feet from the bottom of the tremie pipe.

b. Well Development

Beylik developed the wells shortly after they were drilled,

using standard water well techniques (Driscoll, 1986). All wells were first swabbed

and bailed using a close-fitting dart-bottom suction bailer to remove any sediment

buildup that would fill the screened interval of the well casing. Next, Beylik

pumped until the water was flowing clean and clear. Finally, Beylik bailed out all

sediment that had accumulated during pumping and capped the well. By using this

method, the average well was developed in four hours.

c. Surface Completion

One well (MAFB 69), sited within the ACW, development

was completed flush with the ground surface and placed in a concrete "christe" box

with a locking cap. The remaining wells extend two to three feet above ground

surface. We shielded them with a steel guard pipe and working lid set in a

four-foot square, four-inch thick concrete pad. All well casings were topped with

threaded plastic caps.
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2. Groundwater Sampling Phase

AV conducted two rounds of groundwater sampling approximately

one month apart. Table 111-3 summarizes specific sampling information.

Table 111-4 shows the sampling dates. Each sampling round included 35 wells

installed as part of Phase 11, Stage 3, I well installed as part of Stage 2, and 8 of I I

wells from Stage I for a total of 44 monitoring wells. AV sampled 10 out of 15

production wells during the second round. Figure 1-3 shows the monitoring well

locations.

AV collected one set of samples for analysis by Acurex and a

complete set of split samples for USAFOEHL. The California Regional Water

Quality Control Board also received a split of all volatile organic analysis samples.

For each sampling round, two field crews were mobilized: a well

evacuation crew of two members and a sampling crew of two to three members.

The evacuation crew initiated the operation by measuring the static water level

with a Powers Electric well sounder. Then five casing volumes were removed from

the well with a submersible impeller pump. While pumping, the crew recorded

initial and final readings for water pH, conductivity and temperature. These data

appear in Appendix G (Table G-2). AV used an Orion Research Model 211 pH meter

and a Horizon Ecology Type 1840-10 conductivity meter. Unless the well needed

more time to recover, the sampling crew immediately began the sampling

procedure. Two members sampled the well with a 1-7/8 inch diameter stainless

steel bailer and nylon rope pulley system, while the third documented the sampling.

A dedicated sampling line was used at each well. The volume of water removed

depended on the types of chemical analyses for which the sample was needed.

Table 111-3 shows the types of analyses, size of samples, and preservatives required.

The first two bailers of well water were used to rinse the

decontaminated sample bucket. Volatile organic analysis (VOA) samples were

taken first and poured directly from the bailer into the sample bottles. After the

required volume for additional parameters was poured into the sample bucket, the

sample was funneled into the appropriate sample bottles. For metals samples, the

sampling crew carefully filtered the water through a Geotech pressurized
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TABLE 111-4. Sampling Timetable

Date Wells Sampled (Does not include duplicate or
split samples)

Round I

11/10/86 51, 52
11/11/86 70, 53, 71, 54,72,03
11/12/86 67, 68,01,50,02
11/13/86 69, 63, 48, 11,61
11/14/86 10, 47, 60, 64, 76, 62
11/15/86 75, 65, 73, 66, 49, 45
11/16/86 46, 59, 08, 58, 09
11/17/86 43, 07, 44, 55, 40
11/18/86 42, 57,41, 56

Round 2

12/3/86 48, 63, 11
12/9/86 61, 62, 47, 60, 46, 59, 40, 55, 08
12/10/86 65, 76, 75, 64, 73, 66
(Base Production Wells) HW-04, MB-01, K-9, HW-03, MB-04, HW-05,

HW-06, HW-01
12/11/86 58, 09, 42, 57, 41, 56, 07, 43
12/12/86 44, 45, 49, 70, 52, 53, 71, A6-01, JT-01
12/13/86 54, 72, 50, 51, 69, 68, 01, 67
12/14/86 02, 03
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0.45-micron filter with a glass pre-filter. They then administered any required

preservatives and sealed, labeled and immediately stored the sample bottles in iced

coolers.

Between well samplings, the sampling crew decontaminated all
the sampling equipment. This process included a wash with Alconox detergent, a

rinse with drinking-quality water and a second rinse with de-ionized water. We

then wrapped the equipment in aluminum foil to ensure cleanliness. The well

sampler (i.e., the crew member who handled the sample bailer) wore a new pair of

latex surgeon's gloves while sampling each well.

After the day of sampling, the field crew packed the samples,

including 10% of the split samples for blind quality assurance analyses, with

completed chain-of-custody forms. One field blank was prepared for each sampling

round. All samples were shipped with security seals for overnight delivery via

Greyhound Bus Lines to Acurex Labs.

3. Geophysical Program

Geophysical surveys were conducted at two %lather AFB sites

before drilling began at these sites. Field work was completed between August 18

and August 23, 1986. The objective of the survey at the ACW site was to locate a

buried disposal pipe using a magnetometer, pipe locator and ground penetrating

radar (Figure 111-3). Work at the 7100 Landfill used ground conducting

instrumentation to outline the plume of contaminated groundwater flowing away

from the site (Figure 111-4). AV used the results of these surveys to select optimum

locations for groundwater monitoring wells.

The terrain conductivity method employed at the 7100 Landfill

site uses the principle of electromagnetic induction to measure soil conductivity

and to map changes in conductivity (Driscoll, 1986). Changes in conductivity can

be caused by changes in geologic structure (groundwater zones, shallow bedrock

and fault/fracture zones) or can be the result of cultural activities (buried

pipelines, drums, trenches filled with metal objects, and chemical spills).
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The survey used a Geonics EM-34 ground conductivity meter in

the horizontal dipole configuration. For this study, Earth Technology collected

along profiles at 25-foot intervals for each of three dipole (coil) spacings: 10, 20

and 40 meters (m). The 10, 20 and 40 rn coil separations provide nominal effective

exploration depths of 7.5, 15, and 30 m, respectively. r3y taking data at different

spacings along a profile, both vertical and lateral variation in conductivity could be

observed.

The E\1-34 measures conductivity directly in units of millimhos

per meter (mmho/m). Earth Technology recorded these data in a notebook in the

field and later entered them manually into the computer. They were plotted in

contour and/or 3-D form for presentation.

The magnetic profiling at the ACW site used an EDA PPM-500

magnetometer. Earth Technology made readings with the magnetometer sensor at

a height of 3 feet above the ground instead of the usual 8 feet. This reduction in

height enhanced identification of small, near-surface targets. Earth Technology

initially collected data with 10-foot line spacing and 5-foot station spacing on the

lines. In areas where anomalies were found, they conducted a more detailed survey

using 5-foot line and station spacing. The data were stored in the instrument's

memory as each reading was made. When all the readings planned for a grid had

been taken, the data were transferred to a floppy disc by interfacing the

instrument with a Compaq microcomputer. The reduced data represent the total

magnetic field in units of gammas and were presented in contour maps.

Ground-penetrating radar profiling was done with a SIR

(subsurface interface radar) System-3 manufactured by G.S.S.I. . 300 mhz

antenna was used. GPR profile lines were run 5 feet apart. The output of the GPR

system is a continuous analogue profile with vertical lines marking the station

location. The purpose of the GPR survey was to pinpoint the disposal pipe within a

small area indicated by the magnetometer, as the GPR has a very small "search

radius." The depth of investigation was between four and six feet.
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4. Electromagnetic Pipe Locator

A Goldak Model TR-5 pipe locator was used for final delineation

of target locations. Surveying involved sweeping the unit over the area.

Instrument output is an audio tone that changes frequency over a metallic object,

thus data are not collected directly by the instrument. Instead, we marked areas

of interest on a map (see Appendix J) with pinflags for later reference.

5. Soil Gas Survey

Tracer Research Corporation (TRC) conducted a soil gas survey at

the ACW area to define the plume of TCE downgradient and to place monitoring

wells in the best locations to monitor the contaminant (see Figure 111-5). Portions

of the borrow pit just off base at the 7100 Landfill area were also surveyed after a

suspicious area (approximately 1/2 acre) of the pit was seen to contain empty 55-

gallon steel drums on the surface and because this area emitted an odor of

petroleum products. This area is essentially the same area shown as the

geophysical survey area in the pit on Figure 111-4.

TRC used an analytical field van equipped with one Varian 3300

gas chromatograph, one Tracer 540 gas chromatograph, and two Spectra Physics

SP4270 computing integrators. A gas chromatograph equipped with an electron

capture detector was used to analyze TCA, TCE and PCE. The van has two built-in

gasoline-powered generators that provide the electrical power (110 volts AC) to

operate all of the gas chromatographic instruments and field equipment. A

specialized hydraulic mechanism consisting of two cylinders and a set of jaws was

used to drive and withdraw the sampling probes, which consisted of seven-foot

lengths of 3/4-inch diameter steel pipe fitted with detachable drive points. A

hydraulic hammer assisted in driving probes past cobbles and through unusually

hard soil.

TRC collected soil gas samples by driving a hollow steel probe

from I to 5.5 feet into the ground. The aboveground end of the sampling probes

were fitted with a steel reducer and a length of polyethylene tubing leading to a

vacuum pump. Five to ten liters of gas were evacuated with a vacuum pump.
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During the soil gas evacuation, TRC collected samples by inserting a syringe needle

through a silicone rubber segment in the evacuation line and down into the steel

probe. Ten milliliters of gas were collected for immediate analysis in the TRC

analytical field van. Soil gas was subsampled (duplicate injections) in volumes

ranging from I usl to 2 ml, depending on the VOC concentration at any particular

location. Soil gas data are found in Appendix Q.

The investigation resulted in a total of 59 soil gas samples, which

were analyzed for the following compounds:

1, 1, 2 - Trichlorotrifluoroethane

1, 1, 1 - Trichloroethane (TCA)

Trichloroethene (TCE)

Tetrachloroethene (PCE)

None of these compounds were detected in the soil.

6. Laboratory Interface

All samples collected at Mather AFB were analyzed at Acurex

Corporation's Energy & Environmental Division. Acurex's Analytical Laboratory is

certified by the California Department of Health Services and is a contract

laboratory for the U.S. Environmental Protection Agency.

Samples collected at Mather AFB were shipped via Greyhound bus

and delivered to the laboratory overnight. Whenever possible, AV contacted the

lab the morning after sample shipment to confirm receipt. All chain-of-custody

documents were checked against samples received by the laboratory sample

custodian, who signed each form and returned them to AV.

AV's field personnel maintained close communication with

laboratory personnel throughout the field program: (1) to ensure all samples

shipped to the laboratory had arrived in good condition, (2) to coordinate sampling

activities with the laboratory to make sure samples were able to be processed

within specified holding times, and (3) to identify errors in sampling, preservation

or analysis quickly, so that they could be rectified. In addition, AV personnel

visited the laboratory on several occasions to meet with laboratory personnel to

discuss analytical methods, check on the disposition of samples, resolve potential
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problems, verify quality assurance procedures, and validate data reporting. AV

continually reviewed analytical data and identified errors and inconsistencies, all

of which were quickly resolved by the laboratory. The goal was to produce a data

package which was accurate and error-free.

C. Field Instruments (Measuring Devices)

Conductivity measurements were made with a Geonics EM-34 terrain

conductivity meter. The instrument's transmitting and receiving coils act as

magnetic dipoles. Small amplitude eddy currents are induced in the ground when

alternating current is applied to the transmitter coil. The receiver coil detects the

secondary magnetic fields caused by the eddy currents. The ratio of the received

signal to the transmitter's primary field is proportional to the soil conductivity.

Field measurements are rapid, because no direct connection with the ground is

required.

The depth of penetration is independent of terrain conductivity and is

determined solely by the intercoil spacing and coil orientation. Three fixed

spacings of 10, 20, and 40 meters can be used with the coils in the horizontal mode,

and the instrument can sense to a depth 1.5 times the intercoil spacing. For the

vertical mode, deptn of penetration is .75 times the intercoil spacing. The meter's

sensitivity is <0.2 micromhos per meter.

Ground-penetrating radar data were taken with a Geophysical Survey

System SIR System 3 ground-penetrating radar. Impulse radar radiates repetitive,

short time-duration electromagnetic pulses into the earth from a broad bandwidth

antenna placed close to the ground surface. The equipment functions as an echo-

sounding system using radar pulses of only a few nanoseconds to detect and

measure the location and depth of reflecting discontinuities in subsurface soils.

Continuous profiles are generated by towing the antenna along the profile and

displaying the reflected radar signals on a graphic recorder. The effective

penetration depth at these sites was between four and six feet.
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Magnetic profiling was accomplished with an EDA PPM-500

magnetometer. This device senses pertubations in the earth's magnetic field

generated by buried ferromagnetic objects. An induced magnetization is produced

in any magnetic material within the earth's magnetic field, and this induced field is

superimposed on the geomagnetic field. If strong enough, this induced field

produces a localized anomaly in the geomagnetic field (Figure 111-6). As the

magnetometer is carried across the area of interest, -variations in the geomagnetic

field affects the movement of subatomic particles within the instrument. From

these motions, it is possible to infer the magnitude of the geomagnetic anomaly.

A Goldak Model TR-5 pipe locator was used for final delineation of

target locations. Surveying involved sweeping the unit over the area of interest.

Instrument output is an audio tone that changes frequency over a metallic object,

thus the instrument does not collect or record data.

During the drilling phase, a gas alarm (0 2 /explosimeter) was always on

site to ensue that the ambient air remained at an acceptable oxygen level. The

drill hole and drill cuttings were monitored with an organic vapor analyzer (OVA)

that measures the presence of organic vapors. The Gastech Protector Model 1562

Portable Gas Alarm used during this phase of the Mather AFB project can detect

and indicate combustible gas concentrations up to the lower explosive limit. If the

gas concentration exceeds a preset level, it emits a characteristic audible signal.

It also analyzes for oxygen over the range of 16 to 22% and emits a different signal

if the oxygen concentration drops below a preset level. Combustible gas is

detected by a diffusion head containing a catalytic element. Oxygen is detected by

an electrochemical oxygen cell installed in the same head with the combustibles

detector.

The Foxboro Century Model 128 organic vapor analyzer (OVA) portable

flame ionization detector used is sensitive to organic vapors delivered to it by

means of a diaphragm pump. It is extremely sensitive and monitors total organic

vapors to parts per million (ppm) levels. The detector is composed of a hydrogen

delivery system, a sample delivery system, and an electronic amplification znd

display system. In the survey mode, the air sample is delivered continuously to the
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detector chamber. When an organic vapor is exposed to the hydrogen flame via the

air flow, the molecules ionize and a current is carried between the detector
electrodes. The current is proportional to the concentration of the vapor in the
sample. Different compounds will ionize to varying extents in the flame, so the
meter's response for a given compound is expressed relative to a standard
(methane). The OVA was calibrated on a daily basis, using a known methane

standard and background air.

The Powers Electric Company Well Sounder is a 200-foot probe cable
labeled at 5-foot intervals to monitor the depth at which the top of the water table

is encountered. The end of the cable consists of two electrical probes connected
by one foot of lead weights. When both probes are submersed in groundwater, an

electrical circuit is completed and the meter registers in milliamperes.

During groundwater sampling, pH and conductivity meters were used to
characterize the sample water. The Orion Research Model 211 digital pH meter
uses a combination electrode probe to determine the acidic or basic properties of
the sample water. The system was calibrated daily with two buffer solutions and

the probe was decontaminated with deionized water after each use.

The Horizon Ecology Type 1840-10 conductivity meter, a self-contained

dip-style probe with tungsten electrodes, measures total ionized substances in

solution. The meter displays conductivity from 0 to 20,000 micromhos/cm in five
ranges. The temperature compensation is automatically corrected to 200C by an

internal thermistor network in the probe. It was decontaminated with deionized

water after each use.

The Geotech 2.4-liter barrel filter is a pressure filtration unit that
filters all particles of sizes down to 0.45 microns. During filtration, the barrel is

sealed and gradually pressurized to pressures not exceeding 40 psi. Before reaching
the 0.45-micron filter, the sample goes through a fiberglass prefilter to sieve out

large particles. This instrument was decontaminated after every use.
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D. Daily Activities

The daily activities are summarized in Table III-I and Table 111-4. A

more detailed daily log is found in Appendix L.

E. Quality Assurance Program

To assure the quality of the measurement data, a sampling and analysis
quality assurance/quality control (QA/QC) program was implemented. The objec-

tives of this program were:

0 To monitor the precision of the sampling program by comparing blind

field duplicate data with laboratory duplicate QC data.

0 To monitor the integrity of the analytical data. Field quality control

samples were blind in order to eliminate the potential for laboratory

bias.

0 To monitor the sampling methods for evidence of sample contamination

through the use of field blanks.

o To identify and minimize sources of error in the sampling program.

A more complete description of the quality assurance program is found in

Appendix M.
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IV. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

A. Dis cussion of Results

1. Geology

Mather AFB is on the eastern edge of the Sacramento Valley. The

terrain is gently rolling hills with elevations ranging from 60 feet above sea level in

the southwest to 160 feet in the northeast. The formations encountered during our

drilling program were deposited as outwash from streams that originated in the

Sierra Nevada Mountains to the east (CDWR, 1973). They gently dip toward the

center of the valley to the west.

Cross-sections and fence diagrams (three-dimensional cross

sections) have been generated from the drilling data to illustrate the stratigraphy

found beneath the base. Figure IV-I shows the locations of the sections drawn for

Mather AFB; Figures IV-2, IV-3, IV-4 and IV-5 are the cross-sections themselves.

The cross-sections were drawn using information from the boring logs included in

Appendix D.

The uppermost unit is the Victor Formation. It is an

unconsolidated conglomerate with variable amounts of clays, silts, and gravels.

Generally, it is present as silty sands and gravels with occasional clay or gravelly

clay zones. The Victor Formation was found in the western half of the base, and

isolated outcrops were found in the northeast corner. In most areas, a hard pan had

developed two to three feet below the surface. This greatly reduces the potential

for infiltration of water from the surface except in areas such as landfills, where

the ground has been disturbed.

The South Fork Gravels are ubiquitous at Mather AFB. These

gravels, found directly beneath the Victor Formation, were deposited by the South

Fork of the ancestral American River (CDWR, 1978). As the name suggests, the

material is mainly pebble to cobble size with medium to very coarse sand.

Occasional zones of cemented sands were found in with the gravels, which may
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limit percolation of surface water in some areas. Little silt or clay is found in this

unit.

In addition, a major set of buried stream channels known as "the

superjacent stream channel deposits" run northeast to southwest beneath the base

in the northwest corner and through the east-center of the base (CDWR, 1974).

Figure I1-1 shows these deposits.

The South Fork Gravels lie directly above the Laguna Formation.

The Laguna is a heteorogeneous mixture of interbedded clays, clayey sands, and

gravels. The matrix material is clay to silty sand with occasional cementation.

Gravel occurs in small stringers.

The Mehrten Formation lies beneath the Laguna Formation. It

comprises 20-foot thick, vertically-stacked, fining-up cycles. These cycles grade

from basal gravel to sand and to fine-grained material (silt and clay) and are found

throughout the base. Fining-up cycles are a vertical change in grain size from

coarse- to fine-grained (a full definition may be found in Appendix A). The

Mehrten Formation has also been found during drilling at industrial property to the

northeast (CVRWQCB, 1986). We penetrated only the upper 100 feet during this

investigation.

2. Groundwater

During the field program at Mather AFB, AV installed 36

groundwater monitoring wells. Of these, 18 were screened in the first water-

bearing zone encountered, and 18 in the first confined aquifer (generally Mehrten

Formation) directly below the first water-bearing zone. After all the wells were

completed, measuring points were surveyed to an accuracy of +0.01 feet above

mean sea level (MSL) by a California-licensed land surveyor. The lateral location

was determined to an accuracy of +1.0 feet using California state plane

coordinates. This information is found in Table 0-1 (Appendix 0).
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Once the measuring points were established, static water levels

were measured and a groundwater contour map generated. Water levels were also

measured at several wells installed during the Phase II, Stages I and 2 IRP efforts,

and these were incorporated into our map to provide more complete data on

groundwater conditions at the base. Table 0-2 shows the static water levels;

Figure IV-6 groundwater level information for shallow wells, Figure IV-7 for deep

wells.

We found that the water table aquifer generally flows from the

northeast to the southwest, approximately paralleling the base runways. The

elevation of the top of the water table ranges from 35 feet above MSL at the

eastern boundary of the base to -3.5 feet MSL in the southwest corner.

An area of perched water was identified at the 7100 Landfill

(Site 7). The elevated water table ranges from +7.38 to approximately +30.0 feet

MSL and may be due to a mounding effect created by several sewage oxidation

ponds containing standing water at this location. Air Force records indicate that

these ponds contain water only during periods of high precipitation. Often, we

encountered first water under semi-confined conditions. Water levels in these

wells (Table 0-2) is not water table in the strict sense, but merely a piezometric

surface.

The first confined aquifer (Mehrten Formation) flows east-

northeast to west-southwest. Groundwater under confined conditions will rise up

above the top of the aquifer when a well is installed. The elevation of water in the

well is known as its piezometric surface. The piezometric surface ranges from

+26.33 feet MSL at the Northeast perimeter of the base to -7.37 feet NSL in the

southwest corner.

3. Geophysical Data

Before drilling, geophysical surveys were conducted at two sites.

Surveys at the ACW site (Area 12) used magnetometer, pipe-locator and ground-

penetrating-radar instrumentation. The 7100 Landfill site (Area 7) investigation

used ground conductivity instrumentation. The geophysical survey program was

useful in identifying the presence or absence of shallow plumes of contaminated

groundwater, and locating buried metallic objects. Site-by-site results, including

figures showing the geophysical anomalies mapped, are given in Appendix 3.
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Results of the geophysical surveys pertinent to locating the monitoring wells are

briefly described below.

Area 7 -- 7100 Disposal Area

The western portion of the 7100 Landfill investigation area is

downgradient from the actual landfill and displays the highest conductivity,

possibly due to solution migration. Monitoring wells were relocated to intercept

the groundwater migrating through the areas of highest conductivity.

Area 12 -- ACW Disposal Site

The surface and subsurface of the ACW Disposal Site contain

about 12 metal objects as determined by ground-penetrating radar. The pipe

locator was used in an attempt to pinpoint several of these objects. A significant

pipe locator response was expected if the disposal pipe was within two or three

feet of the surface. No such corroborative responses were seen in the study area,

probably indicating that the pipe has been removed. For this reason, we did not

change the well locations and we eliminated the near-surface excavations from the

Stage III work schedule.

4. Soil Gas Survey

At the ACW area a soil gas survey was made to delineate the

distribution of TCE first identified in the Phase 11, Stage I study in the subsurface

underlying the site. The results of the survey were to be used in the placement of

monitoring wells. Portions of the borrow pit just off base at the 7100 Landfill were

also surveyed because empty 55-gallon steel drums were found in one area of the

pit.

A total of 59 soil gas samples were taken. Analytical results are

summarized in Appendix Q, which also contains maps of the sampling locations.

The low values for TCE indicate that there is no significant

shallow soil contamination at the two sites investigated and thus that the source of

the groundwater contamination is not from the shallow soil. For this reason, we
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determined the monitoring well locations solely on groundwater flow direction and

the suspected location of the ACW disposal pipe as determined by interviews with

base personnel.

It is very unusual that soil gas analyses were unable to detect the

contamination source. Normally, concentrations greater than 10 1Jg/L are

detectable for many years at source areas large enough to be responsible for

groundwater contamination. It is possible that the "disposal pipe" at the ACW site,

introduced the contaminant below an impermeable layer, which would account for

the lack of detectable soil contamination. It is also possible that the odors in the

borrow pit near the 7100 Area were caused by inorganic compounds that could not

be detected by the equipment. No soil samples were taken because no

contamination was found by the soil gas.

5. Water Sampling Results

Groundwater samples were collected in two rounds from the 35
wells installed during Phase 11, Stage 3, from I well installed as part of Phase 1I,

Stage 2, and from 8 of the I I Stage I wells. In addition, during the second round,

samples were collected from 10 of the 15 base production wells. The first round of

samples were collected in November 1986, the second round in December 1986.

Tables N-I through N-54 (Appendix N) show the laboratory results. Table N-55

gives the detection limits for analytical work.

The two sets of analyses for each well provide an opportunity to

check that the results are reproducible. Because the samples were taken about 30

days apart, no time-induced changes were likely. In general, the analytical results

from the two sampling rounds agree very well. Quality assurance data are

presented as part of the laboratory reports in Appendix G; quality

assurance/quality control results for the water samples are discussed in detail in

Section III.E.

Tables N-1 through N-54 show the first and second round results

for each well side by side for easy review (except for production wells, which were

sampled only once). The heading for each column shows the sampling round, the

sampling date and the sample number used by both AV and Acurex (the laboratory)

to track and report the sample results. This sample number corresponds to the

sample number shown on the laboratory reports in Appendix G. The tables also
IV-18



show the results, surrogate recovery (where appropriate) and analysis date for each

parameter tested.

All gas chromatographic sample analyses (601, 3020), which had

detectable levels of the method analytes were confirmed using second-column GC.

The secondary columns used are listed in the analytical reports contained in

Appendix G. All second-column confirmations were run within the holding times

specified under the methods.

For this investigation, the criteria for establishing the

significance of analytical findings took into account the following factors:

- Laboratory or field-induced background contamination,

identified using laboratory and field blank samples.

- The limit of quantification (LOQ) for the analyte of

interest, which is typically calculated as five to ten times

the method's detection limit. The detection limit for each

method was calculated by the laboratory as three times the

standard deviation of the "noise."

- The reproducibility of the measurements, both within

sampling rounds and between rounds.

- The DOHS action levels and EPA Maximum Contaminant

Limits (MCLs) for applicable parameters (DOHS, 1986).

Parameters for which action levels are not specified are

assessed using other accepted water quality standards and

available toxicity data (EPA, 1976; DOHS, 1973 & 1984).

In determining whether a finding is significant, after the data

have been reviewed for validity (laboratory and field quality assurance/quality

control evaluation), the first step is to determine whether a DOHS action level has

been established for the parameter. Table IV- I shows the current DOHS action

levels. In some cases, the action level is below the LOQ for a given parameter.
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TABLE IV-1. Applicable Action Levels Recommended by the California
Department of Health Services, December 1986

Action Level +

Chemical parts per billion (ppb)

Purgeable Halocarbons
Carbon Tetrachloride 5.00 [5.00
1,2-Dichloroethane 1.00 [ 5 .00
Tetrachloroethylene 4.00
Trichloroethylene 5.00 [5.001
Vinyl Chloride 2.00 [2.00J

Purgeable Aromatics
Ienzene 0.70 [5.00]
1,2-Dichlorobenzene 130.00 ( 10)*

I,4-Dichlorobenzene Limit of Quantification (0.5)
Ethylbenzene 680.00 (29)*

Toluene 100.00

(Action Level for dichlorobenzene is either for a single isomer or for the sum

of the 3 isomers)

*Taste and Odor Threshold

+Action levels were used for these compounds because they meet or exceed the
maximum contaminant levels (MCLs) established by the EPA. The MCLs, when
established, are included in brackets [ ].
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For these, the detected concentration must be considered significant, assuming all

necessary QA/QC objectives have been met. Results that were not repeatable

between rounds but that exceeded DOHS action level for one sampling round must

also be considered significant, though inconclusive.

Almost all of the groundwater samples (including the field blank)

showed small amounts of methylene chloride. We consider this to be laboratory-

induced contamination. Table IV-2 summarizes the results of field blank analyses.

The chemicals found in the samples were compared to those found in the blanks. If

a chemical in a sample had a concentration at or lower than the concentration

found in the blank, we consider it to be either laboratory- or field-induced error.

Some compounds were reported at low concentrations on some samples, but were

below the LOQ and usually not repeatable. Results that are not above the LOQ of

the method (typically 5-10 times detection limits) are not precise and are not

considered significant. Results that were not repeatable, i.e., that did not occur in

both sampling rounds, are not considered significant unless a DOHS action level is

exceeded.

A total of 26 "significant" results were identified in the volatile

organics data package for Mather. Table IV-3 shows these. They are also shown as

the fraction of the result divided by the California Department of Health Services

(DOHS) action level. Of the 26 significant findings, 22, which we derived from 12

monitoring wells and one production well (Housing Well 1), were over the action levels.

Trichloroethene (TCE) was found in 10 wells, tetrachloroethene (PCE) in 4, benzene

and five other aromatic volatiles in 7, vinyl chloride in 2, and 1,2-dichloroethane in

one. Some of the Base Production wells in the housing area generally exceed EPA MCLs

for manganese and lead during the bases regular quality checks.

Shallow wells MAFB-l,2,3 and 52 downgradient from the ACW

area exceeded the state action level for TCE with concentrations of 790, 35, 130

and 5.7 Ig/L, respectively. In addition, deep well MAFB-70 contained 22 11g/L

benzene (over the state action limit) and 1.6 lig/L 1,4-dichlorobenzene. Deep well

MAFB-71 contained 23 1g/L xylene.
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TABLE IV-2. Summary of Field Blank Contamination

Maximum Concentration
Chemical Found in Blank

Methylene Chloride 9.9 ugIL

Chloroform 4.3 pgIL

1, I,1I-Trichloroethane 2.5 ug/L

Phenols .03 iug/L

Barium .02 mgIL

Chromium ~023 mgIL
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TABLE IV-3. Summary of Significant Results

Site Site Well Results
No. Name No. Compound (u~gIL)

7 7100 07 None -

7 7100 08 Viny! Chloride 0.7/2.0*
TCE 2.6/11 *
Benzene 1.0/ 1.5*

7 7100 09 TCE 0.9/3.8
7 7100 40 Benzene ND/1.1*
7 7100 41 Vinyl chloride 9.9/ 1.0 *

1,2-Dichloroethane 2.5/ND*
TCE 22/7.0*
PCE 2.7/0.6
I ,4-Dichlorobenzene 3.3/ND*

7 7100 42 TCE 13/17*
PCE 3.6/2.7

7 7100 43,45 None -

77100 46 Benzene 0.9/ND*
7 7100 55,58 None --

12 ACW 01 TCE 770/790*
12 ACW 02 TCE 23/25*
12 ACW 03 TCE 90/130*
12 ACW 50,51 None --

12 ACW 52 TCE 4.1/ 5.7*
12 ACW 53,54 None -

12 ACW 67,69 None -

12 ACW 70 Benzene ND/22*
I ,4-Dichlorobenzene ND! 1.6*

12 ACW 71 Xylene 23/9.0
12 ACW 72 None --

15 West Ditch 10,11 None -

15 West Ditch 47 TCE 7.6/36*
PCE 2.5/7.7*

15 West Ditch 48,49 None -

15 West Ditch 59,62 None -

15 West Ditch 63 TCE 6.3/1.8*
PCE 12/11*
Benzene ND/0.9*

NE Perimeter 64,66, None --

7 3,75,76

Production HW -01 1 ,2-dichloroethane 2.8 *

*At least one sampling round result exceeds the DOHS Action Level for the compound.
Refer to Table IV- I for action levels.
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Shallow well MAFB-47 at the West Ditch contained concentra-

tions of TCE (up to 641pg/L and 18 Ijg/L, respectively, in the second round

duplicate sample from this well) above the state action level. Deep well \ AFB-63

at the same site contained 6.3 ug/L TCE, 12 ug/L PCE and 0.9 ug/L benzene, all

above the action level.

Five shallow wells downgradient from the 7100 Area were found

to contain significant levels of contaminants. MAFB-42 contained 17 uig/L TCE

and 3.6 ug/L PCE. MAFB-8 contained II ijg/L TCE, 2.1 ug/L vinyl chloride and

1.5 ipg/L benzene. MAFB-40 contained 1.1 Ug/L benzene while MAFB-9 contained

3.8 TCE. Finally, MAFB-41 contained 22 1g/L TCE, 2.7 1ug/L PCE, 9.9 ug/L vinyl

chloride, 2.8 ijg/L 1,2-Dichloroethane and 3.3 IgIL l,4-Dichlorobenzene. In

addition, shallow well MAFB-46, located near the let test cell, exceeded the

benzene standard with 0.9 iig/L.

Base production well HW-01 was sampled only once and found to

contain 2.8 ig/L 1,2-Dichloroethane, which is above the state action level.

However, a split sample collected and analyzed by the base BEE showed no

evidence of 1,2-Dichloroethane. In 13 other sampling events conducted since

January, 1985, this contaminant has never again been detected in this well.

Figure IV-8 shows the significant results from Phase I, Stage 3

sampling. In general, deep wells throughout the base are free of contamination,

except for benzene and related compounds found at very low concentrations. The

compounds found in the deep wells would normally be considered insignificant

because they were found in low concentrations and were not repeatable. However,

because of the very low action levels set for benzene and 1,4-Dichlorobenzene,

they are listed as significant. Even so, the benzene, dichlorobenzene,

ethylbenzene, toluene and xylene found in deep wells is suspect (probably field or

laboratory contamination). Only one deep well, No. 63 (West Ditch), showed

repeatable significant contamination (TCE and PCE).

The background wells at the ACW and the 7100 area, in addition

to upgradient wells along the base's northeast perimeter, showed no evidence of

chemical contamination. Thus, the chemicals found in downgradient wells appear

to be coming from the sites. None of the chemicals found in shallow wells sampled
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in Stage 3 are surprising, based on historical operating procedures and prior

sampling. However, the contamination found in base production well HW-01 was

not expected. Since split samples collected by Mather's Bioenvironmental Engineer

showed no detectable concentration of this contaminant, this result is also suspect.

A review of the inorganics data package found no significant

contamination mentioned above. All metal concentrations were below drinking

water standards and anions and cations were found at background concentrations.

The specific criteria used to evaluate the inorganics results are shown on

Table IV-4.

Of particular interest in the inorganics data package are the anion

and cation data. Figures IV-9 through IV-13 show trilinear diagrams for the water

samples collected from each of the Stage 3 sites plus base production wells. A

trilinear diagram is a plot of the major individual cations and anions found in a

water sample, as a percent of the total cations and anions (based on

milliequivalents). The points on the cation grid and anion grid are then connected

on the upper grid, which indicates the predominant chemical constituents of the

water (Davis, 1966). Each point in the grid represents one well. The trilinear plots

offer a graphical representation of this inorganic chemistry of a specific well

relative to that of other wells. Since overlying aquifers typically have

characteristically different anion/cation balances, they will produce distinctly

different points on the trilinear plots. Water from shallow wells are plotted as

asterisks and water from deep wells as triangles. Anion and cation data are

presented at the end of Appendix G. The plots show that the water from shallow

wells at all sites has a similar geochemistry, primarily calcium-magnesium-

bicarbonate. Deep wells were found to yield somewhat different water, being

primarily sodium-potassium-bicarbonate. This indicates that there is probably no

significant communication between the water in the two aquifers.

No petroleum hydrocarbons, phenols or cyanide were found in

water samples from the 7100 Area, which was tested for these parameters.
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TABLE IV-4. Summary of Inorganic Water Quality Objectives

Primary Drinking

Compound/Element Water Standard(l)* (MCLs)

Chloride 250 mg/L (secondary standard)

Sulfate 500 mg/L (secondary standard)

Nitrate 10 mg/L

Bromide NA

Floride 1.4-2.4 mg/L

Nitrite NA

Phosphate NA

Alkalinity >20 mg/L (EPA's Quality
Criteria for Water)

Calcium NA

Magnesium NA

Iron 300 iug/L (secondary standard)

Manganese 50 ug/L (secondary standard)

Sodium NA

TDS 500 mg/L (secondary standard)

Hardness NA

Arsenic 50 ug/L

Barium I mg/L

Cadmium 10 lig/L

Chromium 50 mg/L

Lead 50 ipg/L

Mercury 2 1pg/L

Selenium 10 ug/L

Silver 50 Pg,'L

Cyanide 200 ug/L

(1) Unless otherwise stated
*(EPA, 1976; DOHS, 1978; DOHS, 1984).
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6. Analytical Summary

AV confirmed the presence of volatile organic groundwater

contamination at all three sites investigated in this effort. The contamination is

summarized by area below.

o ACW

- Trichloroethene (TCE) was found Ln four shallow wells

downgradient from the site.

- Benzene and related compounds were found in two

deep wells downgradient from the site (however, these

results were not repeatable).

o West Ditch

TCE and Perchloroethylene (PCE) were found in one

deep well and one shallow well downgradient from the

site. (Perchloroethylene is also known as

tetrachloroethene.)

o 7100 Area

-, TCE, PCE, vinyl chloride, benzene and other benzene-

related compounds were found in 5 shallow wells

downgradient from the site.

Benzene was found in one shallow well at the jet test

cell, downgradient from the site (this result was not

repeatable).

o Base production wells

1,2-dichloroethane was found in Housing Well No. 1.

(However, this result was not confirmed in a split

sample collected by the base BEE, and is suspect.)
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Background samples were collected at each site and along the

northeast perimeter of the base. All of these background samples were free of

contaminants.

During this effort, we were able to better define the vertical and

lateral extent of contamination and the concentrations near the suspected source

and downgradient from the site. At the AC&W area, TCE was found at

concentrations up to 790 igi/L in shallow wells near the suspected source, and it was

also found at 5.7 Iug/L in shallow well MAFB-52 about 0.5 miles downgradient. TCE

was not found in any deep wells or in any drinking water wells (which are screened

even lower than the deep monitoring wells). At the 7100 Area landfill,

contamination was found in shallow wells at the edge of the landfill and off base at

the gravel pits (west of the site). No contamination was found in deep wells.

Further migration beyond the gravel pit was not investigated. Contamination was

found in one shallow well (MAFB-47) and one deep well (MAFB-63) along the West

Ditch, but no off-site wells were tested to determine downgradient movement.

However, sampling conducted by the Central Valley RWQCB detected

contamination similar to MAFB-47 in four residential wells along Happy Lane.

These wells are located approximately one-half mile west/southwest of \lAFB-47.

The California Department of Health Services (DOHS, 1986) has

established the action levels for many volatile organic compounds on the

Methods 601/602 analysis list, including those identified in the Mather AFB samples

(see Table IV-I). We compared the groundwater sampling results to the current

DOHS action levels.

There are no DOHS action levels for inorganic parameters,

minerals and metals. To evaluate these results, we used the federal drinking water

standards for comparison (EPA, 1976; DOHS, 1978 and 1984). Table IV-4 shows the

standards for the inorganic parameters tested for at Mather AFB. No standards

exist for several inorganic parameters, but none of the samples showed elevated

levels of any element or compound that does not have a standard.
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B. Significance of Findings

I. Possible Contamination Pathways

A number of geologic factors affect the migration of

contaminants from the surface or shallow subsurface into the water table. The

most significant is that the base has relatively low topographical relief, so

potential runoff rates are low. While most of the upper soils are relatively

permeable, there is a well-defined hardpan zone under many areas of the base that

will inhibit downward migration. In those areas, where the hardpan layer has been

breached (by landfill trenches, etc.) or does not exist, infiltration to the underlying

strata may occur.

Surrounding Mather AFB to the north, northwest, and west is an

area covered by gold mining dredge tailings. This operation consisted of mining by

dredging the upper 20 to 30 feet of sediment and redepositing the gravel and

cobbles as mining tailings. Due to the dredging, any hardpan layer that may have

been present was destroyed and the permeability of the dredge tailings is high.

One of the most significant geologic features affecting potential

contaminant migration in a horizontal direction is the old buried stream channels

of the American River (South Fork Gravel Formation). These deposits, which are

referred to as superjacent stream channel deposits, are generally quite permeable

(approximately 30 ft/day), as much as an order of magnitude higher than the

surrounding sediments. Furthermore, the channel deposits are oriented in a

northeast-southwest direction parallel to the regional flow of groundwater at

Mather AFB.

This major set of stream channel deposits is only one of many

such sets deposited as paleochannels of the American River meandered across the

valley floor. As the stream continued to deposit fine-grained material on the flood

plain and carried coarse materials as stream bed load, a series of high permeable

zones (buried stream channels) and low permeable zones (flood plains) built up on

top of one another. In some areas, a buried stream channel may be isolated both

above and below by the occurrence of fine-grained materials from preceding and

anteceding flood plains. Thus, a contaminant reaching the uppermost buried
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stream channel would have to take a tortuous path before reaching the next set of

channels. In many areas, however, each succeeding stream channel is overlain and

hydraulically connected to the next stream channel due to its high permeability,

thus greatly increasing the rate of vertical movement. The South Fork and Arroyo

Seco Gravels, which underlie many areas of the base, were deposited in this

manner. Thus, they do little to retard fluid flow from the surface down to the top

of the Laguna Formation or to perched water where it exists. The water table

aquifer on base is found in either the Laguna Formation or in the underlying

Mehrten Formation. Water percolates slowly through the Laguna Formation, which

has much more clay and silt than the overlying gravels. Contaminants travelling

slowly through the Laguna Formation would be likely to sorb onto clay or silt

particles, which would inhibit passage into the groundwater.

Due to its depth, it is unlikely that the Mehrten Formation would

be contaminated from the surface without some direct link such as an ungrouted

well bore or extremely high contamination in the overlying aquifer. There is a

small head gradient (2-4 ft) between the water table and the uppermost confined

aquifer, and the aquifers are separated by 75 to 100 ft of clay and silty sand.

There is not enough of a pressure gradient between the aquifers to drive potentially

contaminated water from one aquifer to the other.

The production zone for most wells on base begins at

approximately 200 to 250 feet below the ground surface. The strata above the

production zone generally consist of alternating layers of sand, gravel, silt and clay

of varying permeability. The rate of percolation to the production zone is

relatively higher in those areas where the overlying beds are predominantly gravel

or sand and silt, rather than clay.

In the vicinity of production wells, the drawdown caused by a

pumped well results in the highest head differential between the upper strata

(possible source of contamination) and the production zone. Therefore, the driving

force for contaminant movement between the upper strata and the production zone

is highest in the vicinity of the production wells. A number of pathways for

contamination in the upper strata to enter the production zone are possible. The

first is infiltration and leakage through the confining layer. This is especially

critical where the overlying strata are permeable due to gravel near the surface.

IV-37



One well (Jet Test Cell) is screened from 39-200 feet. This upper or first

permeable zone would be the first stratum to be contaminated, and wells that tap

these shallower zones in areas where contamination exists are likely to become

contaminated.

A second contamination pathway is the vertical movement of

pollutants from a contaminated shallow aquifer down the annular space of a well

into the lower aquifers. This is a common source of pollution in old wells due to

past well construction practices in which no seal or an inadequate seal was

provided between surface zones and deeper zones from which water is drawn into

the well. This situation can cause problems in two ways. If the well is active, the

contaminants will be drawn down through the well's gravel pack and be pumped up

into the water supply. If the well is abandoned or not currently pumping,

contaminants can flow down the gravel pack and begin to disperse into the aquifer.

This contaminated aquifer water may then be pumped into water supplies from the

source well or from another deep well downgradient. A third way for contaminants

to spread to lower aquifers is through inactive wells that are screened in two or

more aquifers. In this scenario, water enters the upper screen, flows down the

inside of the well and exits a deeper screen into the aquifer. This assumes that the

upper aquifer has a higher piezometric head, which is the case at this base.

2. Site-Specific Descriptions

o Northeast Perimeter

Six wells were installed along the Northeast Perimeter, three

screened in the water table aquifer, and three in the uppermost confined aquifer

(Mehrten Formation). One of the shallow wells (MAFB 75) was installed to replace

MAFB-5 from the Phase 11, Stage I effort, which was improperly designed and

screened entirely in a clay zone. These upgradient wells were intended to

determine the quality of water entering the base. None of these wells showed any

significantly elevated levels of potential contaminants above naturally-occurring

background levels. Water entering the base does not appear to have been degraded

at this time, but the potential for off-site contamination remains, due to the

geologic setting.
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o Site 7 -- 7100 Disposal Area

Seven shallow (Laguna Formation) and five deep (%lehrten

Formation) monitor wells were installed at the 7100 disposal area under Phase 1I,

Stage 3 (see Figure IV-14). In addition, three existing shallow wells installed under

the Phase II, Stage I program -- MIAFB-07, 08 and 09 -- were sampled as part of

this investigation. All groundwater samples were analyzed for VOC

(EPA 601/8020), alkalinity, anions, TDS, minerals, metals, and total cyanide.

Samples from MAFB-43, a shallow well located between the Fire Protection

Training Area (FPTA) and the landfill were also analyzed for total petroleum

hydrocarbons (EPA 418.1) and total phenolics (EPA 420.1).

VOCs were detected in several shallow wells. Monitor wells

MAFB-$, 9, 41 and 42, located downgradient of the inactive landfill, all had

repeatable levels of TCE near or exceeding the California action level (AL) for at

least one round, ranging from 3.3 pig/L for MAFB-9 to 22 iig/L for MAFB-41. Vinyl

chloride, a common component of landfill leachate and the potential degradation

product of two-carbon halogenated solvents, was detected exceeding the California

action level in MAFB-3 and 41, ranging from 2.1 to 9.9 vg/L. Other significant

compounds detected in the shallow 7100 area wells located downgradient of the

landfill, include PCE below the action level in MAFB-8, 41 and 42; benzene above

the action level for at least one round in %IAFB-8 and 40; and 1,4-dichlorobenzene

with 1,2-dichloroethane above the action level in MAFB-41.

The apparent source of the shallow VOC plume is the old 7100

landfill, which was used to dispose of solvent and POL wastes from 1953 to 1966.

The upgradient shallow well, MAFB-44, showed no detectable concentrations of

VOCs. However, MAFB-44 is screened in what appears to be perched water zone

caused by the oxidation ponds, and may not be truly representative of upgradient

conditions in the water table aquifer. MAFB-7, located on the northwestern edge

of the landfill, and MAFB-40, located directly downgradient of MAFB-7 in the off-

base borrow pit, were both free of significant levels of VOCs (benzene at 1.1 1ig/L

in MAFB-40 but not repeatable), indicating little lateral spread of the shallow VOC

plume. Of the four contaminated downgradient shallow wells (MAFB-8, 9, 41, and

42), the two wells that are furthest from the landfill contain higher levels of TCE,
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which suggests that contribution to the plume by the source may have diminished

and a higher concentration is moving downgradient. TCE concentrations in

MAFB-8, tested in May and June, 1985 under Stage 1, were an order of magnitude

higher than the levels found in the same well during this investigation, a year and a

half later. A possible explanation for this variance is that the perched water zone

is providing increased transport of landfill leachate components during periods

when the oxidation ponds are filled. Since the ponds are reportedly used to store

excess runoff several times a year, "pulses" of contaminants may be possible.

The shallow water table VOC contamination does not appear to

have migrated to the first confined (Mehrten Formation) aquifer. Three of the four

deep wells contained no detectable VOCs. Samples from MAFB-58, located near

MAFB-8, were found to contain low, repeatable levels of toluene (5.7/1.7 ig/L),

well below the action level. Since toluene was not found repeatably in the shallow

downgradient wells, its presence in the confined aquifer is unexpected and may

possibly be attributed to field or laboratory-induced error. Thus we do not consider

the low levels involved significant.

The inorganics data for the shallow monitor wells show elevated

levels of several inorganic parameters in the water table aquifer at the 7100 area.

All shallow wells downgradient of the landfill had elevated total dissolved solids, up

to 890 mg/L for MAFB-7 and 42, which may be indicative of a leachate plume.

Correspondingly elevated levels of magnesium, sulfate, iron and manganese were

also found in several shallow wells. Iron concentrations exceeded the federal

secondary drinking water standard in MAFB-7, 9, and 44, and both iron and

manganese exceeded the standard for at least one sampling round in MAFB-8, 42,

and 45.

The dissolved iron does not appear to be contributed by the

landfill, as elevated concentrations (3.7/Il mg/L) were found in the upgradient well

MAFB-44. The elevated iron may be attributable to an area of perched water

surrounding the inactive wastewater treatment oxidation ponds.

None of the deep wells were found to have elevated levels of

inorganic parameters. Total cyanide was detected near the limit of quantitation
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(LOQ) and exceeding the federal primary drinking water standard, in the first round

samples from MAFB-56 and 57, but was not detected in the second round samples.

Thus we suspect that it is an artifact.

Shallow well MAFB-43, located between the Fire Protection Area

(FPTA) and the landfill to measure potential contamination from the FPTA, did not

contain significant concentrations of total petroleum hydrocarbons or total

phenolics. Phenolics were detected in the first round sample at 24 Vg/L but not

during second round. A first round field blank sample was also reported to have

30 ug/L phenolics, indicating field- or laboratory-induced sample contamination.

A shallow and deep well pair, MAFB-46 and 59, respectively,

installed at the Jet Test Cell downgradient of the production well, showed no

significant evidence of contamination. Toluene was detected at 2 1ug/L in deep

well MAFB-59 for the first sampling round, .it was not confirmed in the second

round. Benzene was detected in shallow well MAFB-46 at 0.9 1ig/L, which is above

the California state action level of 0.7 Iug/L, but again was for the first round only.

In summary, we have been able to determine that the organic

plume extending from the 7100 Area landfill trends toward the south-southwest and

does not follow the regional groundwater flow pattern. The site-specific flow

direction probably shows the effects of the sewage oxidation ponds. We know that

the water table aquifer has been degraded past the base boundaries, but we do not

yet know the lateral extent of this degradation. The confined aquifer beneath the

site appears to be unaffected by the 7100 landfill.

o Site 12 -- ACW Disposal Area

Eleven monitor wells, five shallow (Laguna Formation) and six

deep (Mehrten Formation) were installed to monitor the groundwater underlying

the ACW area (see Figure IV-15). Three existing shallow wells installed during the

Phase 11, Stage I program (Wells MAFB 1, 2 and 3) were also sampled as part of this

investigation. All groundwater samples were analyzed for VOC (EPA 601/8020),

alkalinity, anions, total dissolved solids (TDS), and minerals. The two upgradient
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wells, one shallow (MAFB-51) and one deep (%IAFB-69), did not contain elevated

levels of contaminants. Of the remaining 12 wells sampled, all three Phase II,

Stage I wells, MAFB 01, 02, 03, and NIAFB-52 contained levels of TCE above the

California action level (AL) of 5 ug/L for at least one of the two sampling rounds.

MAFB-l was the most contaminated well, with 770/790 ig/L TCE (first

round/second round result). MAFB-52, located approximately 1500 feet

downgradient of MAFB-l, had TCE levels of 4.1/5.7ug/L, a much lower

concentration than at the head of the plume, but still exceeding the California

action level. Well MAFB-2 was installed by another contractor during the Phase It

Stage I effort. We found that it had not been developed as well as we would have

liked, and all of the drilling mud was not cleaned out of the hole. We believe that

the water that can be collected from the well is representative of the aquifer, but

the well cannot deliver the amount of water necessary to purge three to five

volumes before sampling. In this case, it is necessary to pump the well dry and

assume that any water that comes into the well after that is formation water. No

detectable levels of TCE were found in shallow wells MAFB-53 and 54, located

northwest of %IAFB-52 in a line perpendicular to the expected shallow plume path.

This indicates that the plume's direction is more to the west than we had projected

from the water table aquifer gradient. Although MAFB-53 was found to be free of

TCE, it is screened in a different gravel zone (unconfined) than the other shallow

wells because the upper gravel zone, which is saturated in MAFB-52 and 54, was

dry. MAFB-50, a shallow well located north of MAFB-l to delineate the lateral

spread of the shallow TCE plume, was also free of TCE. Figure IV-16 delineates

the extent of TCE contamination of the shallow aquifer as determined in this

study.

None of the deep wells at the ACW were found to contain

detectable TCE, which indicates that TCE contamination of the first (Mehrten

Formation) confined aquifer through mixing with the water table aquifer has not

occurred. However, samples from three deep wells, MAFB-68, 70, and 71,

contained levels of aromatic hydrocarbons. Benzene was detected in MAFB-70 at

22iig/L in the second round sample, along with lower concentrations of

1,4-dichlorobenzene, ethylbenzene, toluene and xylenes. These concentrations are

considered significant because they exceed the California action levels for benzene
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and 1,4-dichlorobenzene, but are not repeatable, and are therefore suspect.

Elevated levels of alkylated benzenes were found in the first and second round

samples from MAFB-68 and 71, although no California action levels were

exceeded.

The aromatic compounds detected in the deep wells at the ACW

are common components of jet and other fuels. Since their presence in the

confined aquifer is unexpected and the source unknown, and since they occurred at

low levels and were not repeated, we suspect that these compounds are the result

of field- or laboratory-induced contamination. Additional sampling of these wells

is necessary to draw conclusions concerning the origin of the aromatic compounds.

The anion, mineral, alkalinity and total dissolved solid results for

all the ACW wells were within background levels.

o Site 15 -- West Ditch Area

The West Ditch area includes all areas along the western boundary

of the base. Two shallow and four deep wells were placed along the West Drainage

Ditch to augment the two existing shallow wells from an earlier study (see

Figure IV-16). In addition, a single shallow well (MAFB-49) was installed in the

northwest corner of the base behind the commissary to determine upgradient

conditions in the water table aquifer. Significantly elevated levels of VOCs were

found in one shallow well, MAFB-47, and one deep well, MAFB-63. TCE was

detected in the first round sample from MAFB-47 at 7.6 Jig/L, and the second

round sample showed an increase in TCE concentration to 36 ug/L and 64 Pg/L for

paired field duplicate results. PCE was also found in MAFB-47 at 2.5 iPg/L (first

round) and 7.7/18 lig/L (second round duplicate). We suspect that the source of this

contamination is an oil skimmer located approximately 100 feet upgradient of

MAFB-47, which has reportedly received waste oils and solvents (including TCE)

through the West Ditch since its installation in 1967. The variance in TCE and PCE

levels between sampling rounds may be caused by fluctuations in the level of

standing water in the ditch affecting the percolation of water to the water table

aquifer or may be attributable to sampling or analytical error. Deep well

MAFB-60, which is located next to MAFB-47, was free of VOC contamination,
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indicating no cross-contamination of the first confined aquifer. Trilinear plots of

anion and cation data also show that the two aquifers have distinctly different

water chemistries, and therefore are probably separate.

PCE, at 12/l u g/L, was the major contaminant detected in deep

well MAFB-63, located at the northern edge of the West Ditch. TCE was the only

other repeatable VOC found and was detected at 6.3/ 1.8 pg/L. Benzene was also

detected in the second round sample at 0.9 jig/L, which is above the AL of

0.7 lg/L, but was not found in the first round sample. Since the corresponding

shallow well, MAFB-48, showed no contamination, the source of the PCE and TCE

contamination of the underlying first confined (Mehrten Fm.) aquifer does not

appear to be the drainage ditch. The groundwater gradient is approximately

parallel to the northwest base boundary (Placerville Road), which suggests that the

source may be off base. An on-base source could be located either close to the

Placerville Road boundary upgradient from MAFB-63 or in the northern Main Base

Area.

Since all of the wells at this site are situated in a line parallel to

the West Ditch, we have been unable to determine the lateral extent of

contamination. Figure IV-16 shows the limited areas of groundwater degradation

that have been determined up to this date.

o Base Production Wells

Ten base production wells were sampled for VOCs (601/8020),

anions, minerals, alkalinity and TDS. Two of these, the K-9 well and the Jet Test

Cell well, contained trihalomethanes (TH Ms). Bromodichloromethane,

dibromochloroethane, bromoform and chloroform, at 0.7 iig/L to 2.0 ug/L, were

well below the federal primary drinking water standard maximum contaminant

level (MCL) of 100 ig/L for total THMs. These cumpounds are common by-

products of drinking water disinfection. The inactive ACW production well had a

TCE concentration of 1.8 )jg/L, which is significantly lower than the 67 iig/L level

reported as part of the Phase 11, Stage I investigation (Weston, 1985).

An unexpected result was the presence of 1,2-dichoroethane in

Family Housing Well 1, which was detected at a concentration of 2.8 pJg/L and

exceeds the California action level (AL) of 1.0 iig/L. This level is significant,
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based upon the AL, although this compound was found in only one other well,

shallow well MAFB-41, which is located about one mile downgradient at the 7100

disposal area. However, split samples collected by the lather Bioenvironmental

Engineer at the same time the AV samples were collected showed no detectable

1,2-dichloroethane in Family Housing Well 1. Therefore, this finding is

inconclusive and is not considered valid. Based on previous sampling and analysis

records for the Mather base production wells from 1983 through 1986,

1,2-dichloroethane has never before been detected in Family Housing Well 1.

However, in March of 1985 this compound was detected in four of the other base

production wells (MB-3, MB-4, HW-3, and K-9) with concentrations of up to

3.7 ig/L.
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V. ALTERNATIVE MEASURES

Three potential hazardous waste sites were investigated during the Phase II,

Stage 3 IRP study at Mather AFB. In addition, the Northeast Perimeter was

studied to determine the quality of groundwater entering the base from upgradient

locations. All three sites have been investigated previously and groundwater

contamination had been identified downgradient from each site. For the most part,

shallow soil contamination is not a problem at any of the sites. The results of this

study verify the previous results at each of the sites.

Since the basic problem is the same for all sites, the available options for

each site will also be the same. This chapter presents the options that may be

appropriate for each site (plus the Northeast Perimeter) as part of the IRP

Phase II. Groundwater contamination is the primary concern at each site. Shallow

soil contamination is not considered to be significant at any of the sites. In the

first part of the chapter (V.A), the four basic options are discussed. In the second

part of the chapter (V.B), we have listed those options which apply to each of the

sites studied in Phase II, Stage 3. Specific site recommendations will be presented

in Chapter VI.

A. Description of Options

1. Option I - No Action

No further action need be taken if it has been determined that: a)
there is no evidence of soil or groundwater contamination or, b) the amount of

contamination found is within acceptable limits and poses no serious threat to the

environment. Wells would be maintained only for water level information.

2. Option 2 - Continued Monitoring of Existing Wells

Existing wells may continue to be monitored if: 1) a low-level plume is
present and the continued monitoring would be used to establish a periodic

sampling program as a safety measure; 2) a plume is not now present, but changing
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conditions may cause a plume to form; 3) the site is upgradient from municipal or

domestic supply wells and the wells could be used as an early warning system to

protect water quality. Wells would be sampled and analyzed periodically for

specific compounds. Water levels would also be monitored.

Aquifer testing will provide some values of the transmissivity of the

aquifers being investigated. The distribution of current monitoring wells is not

ideal for aquifer testing at all of the sites. However, the resulting data may

provide an indication of groundwater and contaminant migration rates.

3. Option 3 - Install More Wells

More groundwater monitoring wells might be installed iU additional

wells are required upgradient or downgradient of a site. These wells would be used

to verify the quality of water entering the site, or to determine the horizontal or

vertical orientation of a plume being generated by a site. Shallow wells would be

suggested to determine horizontal migration of known upper aquifer contamination.

Deep wells would be used to check for vertical movement into the lower aquifers.

A few sites are upgradient from base supply wells. The lower

formations that yield water to the supply wells should probably be monitored. Any

deep monitoring wells recommended near production wells would need to be

screened in the same zone as the uppermost screened area of the supply well.

4. Option 4 - Corrective Action, Move to Phase IV

If groundwater contamination is proven to be coming from a site, and it

poses a serious and immediate threat to the environment, corrective action should

be taken. Corrective action (Phase TV) is initiated once the type, magnitude and

extent of the contamination and aquifer properties at a particular site have been

determined. This could involve extraction, treatment and reinjection of

contaminated water; in-situ remediation; supplying alternative water sources; or

other available technology developed in an IRP Phase III research study.

V-2



Soil excavation is not considered appropriate as part of Phase II for any

of the sites at Mlather AFB, because the waste sites are generally large and old, so

that potential contamination has been widely dispersed from its original source

area.

Chapter VI presents AeroVironment's specific recommendations for

each site investigated during the Phase II, Stage 3 effort. All of the sites fall into

one of the basic categories presented above. In addition to the specific action (if

any) recommended, we will present the reasoning for, and objective of, the

proposed action.

B. Site-Specific Options

A summary of the site-specific alternative measures is shown in Table V-1.

1. Northeast Perimeter

Option I -- No Action

This option would be appropriate for this site because no contamination

was found during this study.

Option 2 -- Continued Monitoring of Existing Wells

This option would be appropriate to continue monitoring the upgradient

conditions at the base. No contaminants have been found to date.

Option 3 -- Install More Wells

This option would be appropriate if some of the groundwater

contamination identified at IRP sites was the result of off-base, upgradient

sources. However, current information indicates that upgradient sources are

probably not responsible for problems at Mather AFB.
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Option 4 -- Corrective Action, Move to Phase IV

This option is not justif ed because no contamination was found in

upgradient wells.

2. Site 7 -- 7100 Disposal Area

Option I -- No Action

This option is not appropriate because TCE, vinyl chloride and other

chemical contamination has been identified in wells downgradient from this site.

Option 2 -- Continued Monitoring of Existing Wells

This option is appropriate for this site because of the contamination

identified in groundwater monitoring wells.

Option 3 -- Install More Wells

This option is appropriate because of the contamination found in

groundwater downgradient from this site. Additional wells are justified to further

define the spread of contamination from this site, particularly off base. Existing

wells would continue to be monitored. (See Chapter VI for recommended well

design and placement.)

Option 4 -- Corrective Action, Move to Phase IV

Although this option will ultimately be appropriate for this site, Lt is

premature to move to Phase IV at this time. The full magnitude of the

contamination at this site has not been fully defined.
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3. Site 12 -- ACW Disposal Site

Option I -- No Action

This option is not appropriate because TCE contamination has been

identified in wells downgradient from this site.

Option 2 -- Continued Monitoring of Existing Wells

This option is appropriate for this site because of the contamination

identified in groundwater monitoring wells.

Option 3 -- Install More Wells

This option is appropriate because of the contamination found in

groundwater downgradient from this site. Additional wells are justified to further

define the spread of contamination from this site, particularly off base. Existing

wells would continue to be monitored. (See Chapter VI for recommended well

design and placement.)

This site is upgradient from base supply wells. The formations that

yield water to the supply wells should probably be monitored. Any monitoring wells

recommended near production wells would need to be screened in the same zone as

the uppermost screened area of the supply well(s).

Option 4 -- Corrective Action, Move to Phase IV

Although this option will ultimately be appropriate for this site, it is

premature to move to Phase IV at this time. The full magnitude of the

contamination at this site has not been fully defined.

4. Site 15 -- West Ditch

Option I -- No Action

This option is not appropriate at this site because TCE and PCE
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contamination have been identified in groundwater monitoring wells downgradient

from this site.

Option 2 -- Continued M1onitoring of Existing Wells

This option is appropriate for this site because of the contamination

identified in groundwater wells.

Option 3 -- Install More Wells

This option is appropriate because of the contamination found in the
groundwater downgradient from the site. Additional wells are justified to further
define the spread of contamination from this site, particularly off base. Existing
wells would continue to be monitored. (See Chapter VI for recommended well

design and placement.)

Option 4 -- Corrective Action, Move to Phase IV

Although this option will be appropriate for this site, it is premature to
move to Phase IV at this time. The full magnitude of the contamination at this site
has not yet been fully defined. Contamination has been identified only near the
suspected source (no monitoring has occurred off base).
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VI. RECOIMENDATIONS

This chapter outlines AV's recommendations for further work related to the

IRP program at Mather AFB. As the Air Force requested, we have assigned each

site to one of the categories defined below.

Category I: Sites where no further action (including remedial action) is

required.

Category I: Sites requiring additional monitoring or work to quantify or

further assess the extent of current or future contamination.

Category III: Sites that will require remedial action (i.e., that are ready for

IRP Phase IV action).

The three sites investigated during the Stage 3 effort are all considered to be

Category II sites. Each has been found to be a source of groundwater

contamination; however, the full extent of the contaminant plume has not been

defined. The Northeast Perimeter was also studied as part of this project.

Although it is not a discrete site, we have prepared recommendations for it as if it

were. Table VI-I summarizes our recommendations.

One general recommendation is to consolidate the IRP efforts in order to

look at all of the sites and all of the monitoring wells together. There would be

great advantage in sampling all wells during the same intervals (and at the same

time), so that contamination problems could be evaluated in a comprehensive

context.

Northeast Perimeter -- Category II

All six wells along the Northeast Perimeter of Mather AFB were found to be

free of contamination. Sampling in 1985 also showed no contamination. These

results indicate that the water entering base along the Northeast Perimeter from
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TABLE VI-l. Summary of recommendations.

Site Recommendation

Northeast Perimeter - Continue monitoring upgradient conditions by
(Category 11) sampling the 6 existing wells semiannually and

test for VOAs (Method 601).

- Abandon monitoring Well MAFB-5, in
accordance with state and local requirements.

No. 7, 7100 Disposal Area - Install 3 additional groundwater monitoring
(Category I) wells, each in the water table aquifer and each

downgradient from the existing wells (the new
wells would be off base).

- Sample the 15 existing wells plus the 3 new
ones semiannually and test for VOAs (Methods
601 and 602), metals and minerals (Method
200).

No. 12, ACW Disposal Site - Install 3 additional groundwater monitoring
(Category H1) wells, each in the water table aquifer and each

downgradient from the existing wells.

- Sample the 14 existing wells plus the 3 new
ones semiannually and test for VOAs
(Method 601). In addition, test samples from
deep wells for Method 602 compounds at least
once more.

No. 15, West Ditch Install 4 additional groundwater monitoring
(Category H1) wells, each in the water table aquifer. One

well would be located upgradient of the west
ditch skimmer and 3 would be downgradient,
west of Happy Lane.

Sample the 9 existing wells plus the four new
ones semiannually and test for VOAs (Method
601/602).

Install one additional deep well which has been
previously proposed as a recommendation of
Phase 11, Stage 2.

Research all private wells within 1.0 mile of
the site, and sample as necessary.
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the two aquifers of concern (the water table and first confined water) is not

contributing to groundwater contamination problems identified at Stage 3 sites on

base. Based upon the depths currently monitored no additional wells are necessary

as part of the monitoring for ACW or 7100. Additional wells are necessary to

monitor conditions at Stage 2 sites, but these have previously been recommended

as part of the Stage 2 report. No corrective action is needed. However,

monitoring should be continued to verify the upgradient conditions remain

unchanged and to help in evaluating problems at downgradient sites on base. The

six existing wells (MAFB-64, 65, 66, 73, 75 and 76) should be sampled semiannually

as part of a sampling program for all existing Category II sites. The samples should

be tested for volatile organics using EPA Methods 601 and 602. In addition, water

levels at MAFB-4 and 6 should be measured on a semiannual basis.

Since we consider MAFB-5 (from Phase 11, Stage 1) to be of no monitoring

value because the screened interval is located in a clay zone, we recommend that

it be sealed in accordance with state and county guidelines by grouting the well

from bottom to top.

Site 7 -- 7100 Disposal Area - Category If

Seven shallow monitoring wells and five deep monitoring wells were installed

and sampled as part of the Stage 3 effort. In addition, three existing shallow

monitoring wells were sampled. Five of six downgradient shallow wells were found

to be contaminated with one or more of the following compounds: TCE, PCE, vinyl

chloride, DCA and 1,4-Dichlorobenzene. TCE was also identified in wells sampled

in 1985 from Stage 1. TCE was found to be higher in wells located off the base

than in wells located at the edge of the site. An increase in concentration was

observed in wells to the south and southwest. !Jpgradient shallow wells are

uncontaminated. Although the shallow monitoring well at the Jet Test Cell showed

a level of benzene above the DOHS action level, it was not repeatable and we

suspect it to be lab or sampler error. According to the analytical data, the deep

wells are free of contamination.
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TCE in the shallow aquifer has been identified off base. The leading edge of

the plume has not been identified, but it appears to extend beyond the off-base

gravel pit immediately southwest of the site. From samples collected to date, the

plume appears to be moving to the south, southwest and, to a lesser degree, the

west. Three additional shallow monitoring wells should be installed into the water

table aquifer to identify the downgradient extent of the contamination. One well

should be located 1/4 to 1/2 mile south of MAFB-42 to determine the southern and

eastern extent of plume migration. The other two wells should be located 1/4 to

1/2 mile downgradient from MAFB-40 and 41. These three wells, in combination

with MAFB-59, would form an arc from south to west, about 1/2 mile from the

site, and would be used to monitor the extent of contamination. The exact locations

of these wells should not be determined until aquifer tests are run on the existing

shallow wells to determine site-specific conditions. No known domestic or

irrigation wells are available for additional monitoring in this area.

The 15 existing wells and three new wells should be sampled semiannually and

the water tested for volatile organics by EPA Methods 601 and 602 and for metals

and minerals by EPA Method 200.7. If further testing of the deep wells shows no

contaminants (particularly MAFB-46 where benzene was identified but not

repeated), sampling from deep wells should be reduced to once a year.

Site 12 -- ACW Disposal Site - Category 11

Five shallow monitoring wells and six deep monitoring wells were installed

and sampled as part of the Stage 3 effort. In addition, three existing shallow

monitoring wells were sampled. Four of the six downgradient shallow wells were

found to be contaminated with TCE. Contamination in the three wells near the

suspected source ranged from 790 izg/L to 25 IjigL. These values are slightly higher

than those reported from Stage I sampling in 1985. One well located about 1/4

mile further downgradient contained about 5 uIg/L, a -substantial reduction. All

upgradient wells were free of contamination. Two deep downgradient wells were

found to contain low levels of aromatic hydrocarbons, but these results were not

repeatable and we suspect them to be sampling or laboratory error. Thus we

believe the deep wells to be free of contamination.
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The ACW site is located directly upgradient from two base production wells

in the base housing area. The combination of the site's location relative to drinking

water wells, plus the high levels of TCE observed near the suspected disposal pipe

location are cause for further study. The leading and southern edges of the plume

have not yet been identified, but it appears at this time that MAFB-52 (with only

5 vig/L) is near the leading edge. However, there is no indication as to whether the

plume is extending to the south. Three additional shallow monitoring wells should

be installed into the water table aquifer to identify the southern and western edge

of the plume. One well should be located about 800 ft southeast of MAFB-52 to

monitor conditions south of the existing set of downgradient wells (MAFB-54, 53

and 52). The other two wells should be located about halfway between MAFB-52

and the production wells closest to the site (FH-3 and FH-6). These new wells

would not be located near enough to the production wells to require screening in

the lower zones. In addition they should be sited only after aquifer tests are run on

the existing shallow wells to determine site-specific conditions. The result would

be three rows of shallow wells located between the source and the production

wells. These rows, in addition to the existing deep wells, should provide

information about the three-dimensional movement of TCE from the ACW.

The 14 existing wells and three new wells should be sampled semiannually and

the water tested for volatile organics by EPA Method 601. The initial set of

samples should also be tested for aromatic compounds (by EPA Method 602) to

determine whether the benzene and other aromatics detected in the deep wells

during Stage 3 are actually present. If no aromatics are found, no further testing

for those compounds is necessary. If they are found, additional study will be

necessary.

Site 17 -- West Ditch - Category 11

Three shallow monitoring wells and four deep monitoring wells were installed

and sampled as part of the Stage 3 effort. In addition, two existing shallow

monitoring wells were sampled. The shallow well near the skimmer was found to

be contaminated with TCE and PCE. The deep well at the north end of the ditch

was also contaminated with TCE, PCE and benzene. No TCE contamination was

found during Stage I sampling in 1985 (no TCE was found in the Stage I wells,
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MAFB-10 and 11, during this stage either). No upgradient or "far" downgradient

wells exist at the West Ditch, so it is difficult to assess the extent of the

groundwater problem; however, shallow off-base domestic wells along Happy Lane

have been found to contain significant levels of TCE (Happy Lane Groundwater

Investigation; CRWQCB, August, 1984).

The West Ditch site is located along the western border of \lather AFB.

Private homes which use well water are located within 1/2 mile downgradient of

the site. Four additional shallow -. onitoring wells drilled into the water table

aquifer are needed to determine the extent of groundwater contamination and to

verify the source of the TCE. The first well should be located upgradient from

MAFB-47 to verify that the West Ditch site is the source of the TCE/PCE. The

other three monitoring wells should be located downgradient, on the west side of

Happy Lane. These wells would be used to determine the length and width of the

plume. No additional deep wells are considered necessary at this time. However, a

deep well has been proposed as part of Stage 2 recommendations and should be

installed. As an upgradient well it would help to determine the source of TCE/PCE

in the deep well at the north end of the west ditch. Also, an extensive research

and sampling program is necessary to determine the extent of the problem in

private wells along Happy Lane. Research should be conducted on the age,

condition, depth and historical sampling results of all private wells within a I mile

of the West Ditch. The result will be a better understanding of the usefulness of

these private wells in investigating contamination from the West Ditch.

The nine existing wells, the four new shallow wells and any appropriate

private wells should be sampled semiannually and the water tested for volatile

organics by EPA Methods 601 and 602. (We assume that the upgradient deep well

will also be sampled semiannually, but as part of the Stage 2 site with which it is

associated.)
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A. DEFINITIONS, NOMENCLATURES AND UNITS OF MEASUREMENT

ACUREX: Laboratory selected to analyze samples collected during field
investigation at Mather Air Force Base.

ACW: Air command and warning area.

AF: Air Force.

AFB: Air Force Base.

Ag: Silver.

ALLUVIUM: Materials eroded, transported and deposited by streams.

ANALYTE: The specific component measured in a chemical analysis.

ANION: A negatively charged ion.

ANOMALY: A local feature distinguishable in a geophysical measurement.

AQUICLUDE: Poorly permeable formation that impedes groundwater movement
and does not yield to a well or spring.

AQUIFER: A geologic formation, group of formations, or part of a formation that
is capable of yielding water to a well or spring.

AQUITARD: A geologic unit that impairs groundwater flow.

AROMATIC: Description of organic chemical compounds in which the carbon
atoms are arranged in a ring associated with special electron stability.
Aromatic compounds are often more reactive than nonaromatics.

ARTESIAN: Groundwater contained under hydrostatic pressure.

As: Arsenic.

AV: AeroVironment Inc.

AVGAS: Aviation Gasoline.

Ba: Barium.

BAILER. A tubular piece of equipment with a check valve at one end consisting of
a simple ball and seat arrangement. It is lowered 'down a well via a rope and
pulley system to collect well water samples.

BASEMENT: The oldest rocks in a given area, a complex of metamorphic and
igneous rocks that underlies all the sedimentary formations. Usually
Precambrian or Paleozoic in age.
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BED: A characteristic of sedimentary rocks in which parallel planar surfaces
separating different grain sizes or compositions indicate successive
depositional surfaces that existed at the time of sedimentation.

BEDFORMS: Morphologic features having various systematic patterns of relief,
created by the conditions of flow at the dynamic interface between
cohesionless sediment and a fluid.

BEE: Bioenvironmental Engineer

BENTONITE: A clay formed from the decomposition of volcanic ash that has great
ability to absorb or adsorb water and to swell accordingly. It is commonly
used to seal a groundwater well in a nonscreened area.

BES: Bioenvironmental Engineering Services.

BEYLIK DRILLING, INC.: Drilling company selected to install the monitor wells
at Mather Air Force Base.

BIODEGRADABLE: The characteristic of a substance to be broken down from
complex to simple compounds by microorganisms.

BLS: Below land surface.

BLIND DUPLICATE: A field replicate sample submitted to a laboratory as a
routine sample for analysis without any identification as a quality control
sample. The purpose of blind duplicate samples is to monitor sampling and
analytical precision without the introduction of laboratory bias.

BNA: Base/neutral acid fraction of priority pollutants.

Br: Bromine.

BRAIDED STREAM: A stream flowing in several dividing and reuniting sections,
the cause of the division being the obstruction by sediment deposited by the
stream.

Ca: Calcium.

CAPILLARY FRINGE: The zone overlying the saturated zone, which contains
capillary interstices that may be filled with water.

CATION: A positively charged ion.

Cd: Cadmium.

CHAIN-OF-CUSTODY: The documentation of sample possession, beginning at
collection and ending at analysis. A chain-of-custody form accompanies
samples and records the data and time of each sample possession transfer.
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CHRISTIE BOX: A small reinforced concrete box with a locking steel cap that is
cemented to the ground. It is used to complete a well at the surface so that
the top is flush to the ground.

Cl: Chlorine.

CLAY: , sediment particle having a diameter less than 1/512mm.

COBBLES: A collective term for sediments whose particle size is between 64 and
256 m m.

CONDUCTIVITY: A property of an electric conductor defined as the electrical
current per unit area divided by the voltage drop per unit length.

CONDUCTOR CASING: Cylindrical well material used to seal off the upper
water-bearing zone.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable strata
or by geologic units distinctly less permeable than the aquifer itself.

CONFINING UNIT: An aquitard or other poorly permeable layer that restricts the
movement of groundwater.

CONSOLIDATION: The adjustment of a saturated soil in response to increased
load. Involves the squeezing of water from the pores and a decrease in void
ratio.

CONTAMINATION: The degradation of natural water quality or soil to the extent
that its usefulness is impaired. This term does not imply any specific limits,
since the degree of contamination that is permissible depends on the use for
which the water is intended.

CONE OF DEPRESSION: The depressicn produced in a water table or piezometric
surface by pumping or artesian flow.

Cr: Chromium.

CRETACEOUS: One of the eras of geologic time, lasting from 136 to 64 million
years before the present.

Cu: Copper.

DBCP: Dibromochloropropane.

DCE: Dichloroethene.

DH: Drill hole.

DIELECTRIC CONTRAST: A contrast between conducting materials and non-
conaucting materials.
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DISPOSAL FACILITY: A facility or part of a facility at which hazardous waste is
intentionally placed into or on land or water and at which waste will remain
after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dumping,
spilling, or placing of any hazardous waste into or on land or water so that it
or any of its constituents may enter the environment or be emitted into the
air or discharged into any waters, including groundwater.

DoD: Department of Defense.

DOHS: California Department of Health Services.

DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
direction in which groundwater flows.

DRILLING: Air rotary drilling.

DRINKING QUALITY WATER: Water meeting primary drinking water standards.

DUMP: An uncovered land disposal site where solid and/or liquid wastes are
deposited with little or no regard for pollution control or aesthetics. Dumps
are susceptible to open burning and are exposed to the elements, disease
vectors and scavengers.

EARTH TECHNOLOGY CORPORATION: Company selected to conduct the
geophysical surveys at Mather Air Force Base.

EDB: Ethylenedibromide

EFFECTIVE PRECIPITATION: The mean annual precipitation minus the mean
annual evaporation.

ELECTROMAGNETIC SURVEY: A geophysical method employing electromagnetic
waves at the earth's surface. When waves impinge on a conducting formation
or saturated soil, they induce currents that are detected by an instrument at
the surface.

E-LOG: Collective term for a number of geophysical logs run in an open borehole

to help determine the lithology of the penetrated formations.

EM: Electromagnetic survey.

EOCENE: Strata of the Tertiary era, between the Paleocene and Oligocene,
lasting from 60 to 40 million years before the present.

EPA: U.S. Environmental Protection Agency.

E.P. TOXICITY: Extraction procedure toxicity, one criteria for determining
whether a material is a hazardous waste. The E.P. toxicity test is a leachate
simulation established by EPA to determine whether toxic material will leach
from the waste over time. The test method is specified in 40 CFR 261,
Appendix II.
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EROSION: The wearing away of land surface by wind, water, or chemical
processes.

EXPLOSIMETER: Monitoring device for detecting explosive gases in ambient air
by reading percent of lower explosive limit.

F: Fluorine.

FAA: Federal Aviation Administration.

Fe: Iron.

FIELD BLANK: A blank sample that is kept in the sample storage area throughout
the sampling activities. After activities are over, this sample is analyzed to
see whether the storage environment has introduced contaminants into the
samples.

FINING-UP CYCLE: Referring to a portion of a sedimentary sequence exhibiting a
vertical change in grain size from coarse- to fine-grained. Fining-up cycles
as seen in outcrop, drill core or drill cuttings are characteristic of certain
depositional environments depending on the vertical scale of the cyclic
deposit.

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and coastal
areas of the mainland and off-shore islands, including areas subject to a one
percent or greater chance of flooding in any given year.

FLOW PATH: The direction or movement of groundwater as governed principally
by the hydraulic gradient.

FLUVIAL: Of, or pertaining to rivers; produced by river action.

FORMATION: The basic unit for the naming of rocks in stratigraphy: a set of
rocks that are or once were horizontally continuous, that share some
distinctive feature of lithology, and that are large enough to be mapped.

FPTA: Fire Protection Training Area.

GC/MS: Gas chromatograph/mass spectrometer, a laboratory instrument for
separating and identifying unknown organic compounds.

GEOPHYSICAL SURVEY: The exploration of an area in which geophysical
properties and relationships unique to the area are mapped by one or more
methods.

GPR: Ground-penetrat .ng radar.

GRAVEL: A collective term for sediments whose particle sizes are greater than
2 mm.

GRAVEL PACK: Sand or gravel that is smooth, uniform, clean, well-rounded and
siliceous. It is placed in the annulus of the well between the boreh.ole wall
and the well screen to prevent formation material from entering the screen.
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GROUND-PENETRATING RADAR: A method used in a geophysical survey in
which radar transmissions detect the boundaries between media with
different electrical and physical properties in order to locate buried objects
and estimate the thickness of landfill covering layers.

GROUNDWATER: Water in the saturated zone beneath the land surface that is
under atmospheric or artesian pressure.

GROUNDWATER RESERVOIR: The earth materials and open spaces beneath the
land surface that contain groundwater.

GROUT: A cement/sand mixture that provides a water-tight seal between the well
casing and the borehole wall.

HARDPAN: A layer of strongly cemented sediments often found a short distance
below the ground surface.

HARM: Hazard Assessment Rating Methodology.

HALOGENATED: An organic compound containing fluorine, chlorine, bromine,
iodine, or astatine.

HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous
substance includes:

1. All substances regulated under Paragraphs 311 and 307 of the
Clean Water Act (except oil)

2. All substances regulated under Paragraph 3001 of the Solid Waste
Disposal Act

3. All substances regulated under Paragraph 112 of the Clean Air
Act

4. All substances that the Administrator of EPA has acted against
under Paragraph 7 of the Toxic Substance Control Act

5. Additional substances designated under Paragraph 102 of the
Superfund bill

HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of solid
wastes, that, because of its quantity, concentration, or physical, chemical or
infectious characteristics, may cause or significantly contribute to an
increase in mortality or an increase in serious, irreversible, or incapacitating
reversible illness or may pose a substantial present or potential hazard to
human health or the environment when improperly treated, stored,
transported, disposed of, or otherwise managed.
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HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous
waste.

HDPE: High density polyethylene.

HEAVY METALS: Metallic elements, including the transition series, which include
many elements required for plant and animal nutrition in trace concentra-
tions but become toxic at higher concentrations.

Hg: Mercury.

HOLDING TIME: The amount of time after sampling in which a sample must be
analyzed or extracted, according to the EPA.

HQ ATC: Headquarters Air Training Command.

HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon the
arrangement of the carbon atoms. Halogenated hydrocarbons are
hydrocarbons in which one or more hydrogen atoms has been replaced by a
halogen atom.

I.D.: Inside diameter.

IGNEOUS: Formed by solidification from a molten or partially molten state.

INDURATED: Sediments hardened by heat, pressure or natural concentration.

INFILTRATION: The movement of water through the soil surface into the ground.

IRP: Installation Restoration Program.

JP-4: Jet Propulsion Fuel Number Four, military jet fuel.

K: Potassium.

LACUSTRINE: Produced by or pertaining to lakes.

LAGUNA FORMATION: A stratigraphic section comprised of compacted layers of
silts, sands, and clays, with hardpan in surface soils derived from the erosion
of the Sierra Nevada Mountains.

LEACHATE: A solution resulting from the separation cr dissolving of soluble or
particulate constituents from solid waste by the percolation of water.

LEACHING: The process by which soluble materials in the soil, such as nutrients,
pesticide chemicals or contaminants, are washed into a lower layer of soil or
dissolved and carried away by water.
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LIMIT OF QUANTITATION: The lower limit of the concentration or amount of a
substance that must be present before a method is considered to provide
quantitative results. By convention, LOQ = I0So, where so is the estimate of
the standard deviation at the lowest level of measurement.

LINER: A continuous layer of natural or man-made materials beneath or on the
sides of a surface impoundment, landfill, or landfill cell that restricts the
downward or lateral escape of hazardous waste, hazardous waste constituents
or leachate.

LITHOLOGY: The systematic description of rocks, in terms of mineral

composition and texture.

LOAM: A soil composed of a mixture of clay, silt, sand and organic matter.

LOQ: Limit of quantitation.

MAFB: Mather Air Force Base groundwater monitoring well.

MB: Main Base water production well.

MAGNETOMETER SURVEY: A measurement of magnetic intensity in an area of
earth.

MAJCOM: Major command.

MDL: Method Detection Limit.

MEANDERING STREAM: A stream that develops broad, semicircular curves by
eroding the outer bank of a curve and depositing sediment against the inner
bank.

MEHRTEN FORMATION: A stratigraphic section that comprises volcanic-derived
angular gravels and sand, dark mafic rock fragments, and mudflows. It is
discontinuous, with abundant cross-bedding and cut-and-fill structures.

MEK: Methyl ethyl ketone.

MEMBER: A lithologic entity within a formation.

MESOZOIC: One of the eras of geologic time, following the Paleozoic and
succeeded by the Cenozoic era, lasting from 230 to 70 million years before
the present.

METALS: See "Heavy Metals."

METAMORPHIC: Segregation of certain minerals into lenses and bands
accomplished by altering rock composition, texture and internal structure
through pressure, heat and the introduction of new chemical substances.
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Mg: Magnesium.

MILLIEQUIVALENT: The quantity of a substance that gains or loses I x 10- mole
of electrons.

MN: Manganese.

MOGAS: Motor gasoline.

MONITORING WELL: A well used to measure groundwater levels and to obtain
samples.

MOUNDING: An increase in groundwater elevation beneath an area of recharge.

MSL: Mean sea level.

MUD ROTARY DRILLING: A drilling method for boring holes in the earth that
employs water to remove cuttings from the hole.

Na: Sodium.

NO Nitrite.

NO Nitrate.

NONINTRUSIVE: Method of investigation in which information may be gained
without disturbing the object being investigated.

OD: Outside diameter.

02: Oxygen molecule.

OEHL: Occupational and Environmental Health Laboratory.

O&G: Oil and grease.

ORGANIC: Being, containing or relating to carbon compounds, especially in which
hydrogen is attached to carbon.

OVA: Organic vapor analyzer.

OVERBANK DEPOSITS: All sediments deposited by a river onto a valley floor
outside of the stream channel.

OVM: Organic vapor meter.

OXYGEN DEFICIENCY: This occurs when air contains less than 16% oxygen, at
which point it is insufficient to support human life.

PALEO-CHANNEL: A stream channel that existed during some previous epoch of
the earth's development.
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PALEOZOIC: One of the eras of geologic time, following the Late Precambrian
and succeeded by the Mesozoic era, lasting from 600 to 230 million years
before the present.

Pb: Lead.

PCB: Polychlorinated biphenyl; liquids used as a dielectrics in electrical equip-
ment.

PCE: Tetrachloroethene (Perchloroethylene).

PERCHED WATER TABLE: A water table above a relatively impermeable zone
underlain by unsaturated rocks of sufficient permeability to allow ground-
water movement.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure through
interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, soil or sediment to transmit a
fluid without damage to the structure of the medium.

PERSISTENCE: As applied to chemicals, those that are stable and remain in the
environment in their original form for an extended period of time.

PESTICIDE: An agent used to destroy pests. Pesticides include such specialty
groups as herbicides, fungicides, insecticides, etc.

pH: The negative logarithm of the hydrogen ion activity that indicates the acidity
or basicity of a sample.

PHENOL: Total recoverable phenolics -- any of various acidic compounds
analogous to phenol and regarded as hydroxyl derivatives of aromatic
hydrocarbons.

PIEZOMETRIC HEAD: The upward hydrostatic pressure created in a confined
aquifer that causes water to rise above the confining layer when penetrated
by a well.

PLEISTOCENE: Strata of the Tertiary Era, between the Holocene and Pliocene,
lasting from I million to 10,000 years before the present.

PLIOCENE: Strata of the Tertiary Era, between the Pleistocene and Miocene,
lasting from 10 to I million years before the present.

PLUME: The spreading of a contaminant in a fanning-out manner from the source.

PO4: Phosphate.

POL: Petroleum, oil and lubricants.
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POLLUTANT: Any introduced gas, liquid or solid that makes a resource unfit for a
specific purpose.

POROSITY: The ratio, in percent, of the volume of void space to the total volume
of sediment or rock.

POTENTIOMETRIC SURFACE: The imaginery surface to which water in an

artesian aquifer would rise in tightly screened wells penetrating it.

PPB: Parts per billion by weight, equivalent to ug/kg, or .ig/l for water.

PPM: Parts per million by weight, equivalent to ig/g, or mg/l for water.

psi: Pounds per square inch.

PRECIPITATION: Rainfall.

QA/QC: Quality assurance/quality control.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The group or resource on which a waste contamination source might
impact.

RECHARGE: The addition of water to the groundwater system by natural or
artificial processes.

RECHARGE AREA: A surface area in which surface water or precipitation
percolates through the unsaturated zone and eventually reaches the zone of
saturation. Recharge areas may be natural or man-made.

RECORDS SEARCH: The IRP Records Search for Mather Air Force Base,
compiled and written by CH2M-Hill.

RESISTIVITY: A factor of the limit to a steady electric current in a conductor
that depends upon the material and its physical condition.

RFB: Request for bids.

RPD: Relative percent difference.

RELATIVE PERCENT DIFFERENCE: A measure of the precision of duplicate
sample pairs, calculated using the following equation:

RPD= x - x2'
RPD i(XI +- x2 2 x 100%

where X and X 2 are paired duplicate values.

SAC: Strategic air command.
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SAND: Particles of sediment having diameters larger than 1/16 mm (62 microns)
and smaller than 2 mm.

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental hazards.

SATURATED ZONE: That part of the earth's crust in which all voids are filled
with water.

SCS: U.S. Department of Agriculture Soil Conservation Service.

Se: Selenium.

SILT: Sediment particles having diameters larger than 1/512mm (2 microns) and
smaller than 1/16 mm (62 microns).

SLUDGE: The solid residue resulting from a manufacturing or wastewater
treatment process that also produces a liquid stream.

SO : Sulfate.

SOIL GAS SURVEY: A method of collecting and analyzing volatile organic vapors
in the soil to evaluate contamination problems.

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment plant,
water supply treatment, or air pollution control facility and other discarded
material, including solid, liquid semisolid, or contained gaseous material
resulting from industrial, commercial, mining, or agricultural operations and
from community activities. This does not include solid or dissolved materials
in domestic sewage, solid or dissolved materials in irrigation return flows,
industrial discharges that are point sources subject to permits under Sec-
tion 402 of the Federal Water Pollution Control Act, as amended
(86 USC 880), or source, special nuclear, or by-product material as defined by
the Atomic Energy Act of 1954 (68 USC 923).

SOUTH FORK GRAVELS: A stratigraphic section deposited by the ancestral south
fork of the American River, which is comprised of well-rounded pebbles and
cobbles in a matrix of iron-cemented sand and clay with areas of hardpan in
surface soils.

SOW: Statement of work.

SPECIFIC RETENTION: The ratio of the volume of a liquid that, after being
saturated, will retain against the pull of gravity to its own volume. It is
stated as a percentage.

SPIKE: A quality control check consisting of a chemical or solution of a known
concentration presented to the lab for analysis as an unknown, or the addition
of a known quantity of analyte to a sample by the analyst to assess method
accuracy.
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SPILL: Any unplanned release or discharge of a hazardous substance onto or into
the air, land, or water.

SPLIT SAMPLE: A second sample taken from the same site as the original sample
to assess sampling and/or laboratory precision; a duplicate sample.

STATIC WATER LEVEL: The elevation of the water table, a surface along which
the hydrostatic pressure equals the atmospheric pressure.

STORAGE OF HAZARDOUS WASTE: Containment, either temporarily or for a
longer period, in a manner that does not to constitute disposal.

STP: Sewage treatment plant.

STRATIGRAPHY: The science of the description, correlation, and classification of
strata in sedimentary rocks, including the interpretation of the depositional
environments of those strata.

SWL: Static water level.

1,1,I-TCA: 1,1, 1-Trichloroethane.

TCE: Trichloroethene, trichloroethylene.

TOXICITY: The ability of a material to produce injury or disease upon exposure,
ingestion, inhalation, or assimilation by a living organism.

TRACER RESEARCH CORPORATION: Company selected to perform soil gas
surveys at Mather Air Force Base.

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process,
including neutralization, designed to change the physical, chemical, or
biological character or composition of any hazardous waste so as to
neutralize the waste or render it nonhazardous.

UNCONFORMABLE CONTACT: A transition between strata in which the natural
succession has been disturbed or interrupted; unconformity is said to occur as
a result of uplift of a formerly subsiding area and its later re-submergence so
that younger strata bury the older strata.

UNSATURATED ZONE: Zone above the water table. Most of the time, the pore
space between soil particles in this zone is filled with air, except near
grain-to-grain boundaries where surface tension maintains a film of water
between the particles.

UPGRADIENT: In the direction of increasing hydraulic static head; the direction
opposite the prevailing flow of groundv -iter.

USAF: United States Air Force.

USGS: United States Geological Survey.
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VICTOR FORMATION: A stratigraphic section comprised of heterogeneous fluvial
clay-to-gravel sediments. It also contains lenticular deposits from banded
streams and is mostly made up of silty sand.

VOA: Volatile organic analysis, purgeable fraction of priority pollutants.

VOC: Volatile organic chemical.

VOLATILE COMPOUNDS: Those materials whose vapor pressures are sufficiently
high that they may become concentrated in any gaseous phase that forms;
readily vaporizable.

WATER TABLE: Surface of a body of unconfined groundwater at which the
pressure is equal to that of the atmosphere.

WELL DEVELOPMENT: The process by which a well is swabbed and pumDed until
the water produced is free of sediment.

WELL SCREEN: The portion of the well casing that is situated in the water-
bearing strata and contains .02-inch slits to allow groundwater to enter the
well.
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Scope of Work



Amendment No. 1 to Section C-Description/Specifications

INSTALLATION RESTORATION 
PROGRAM

PHASE II - STAGE 3

MATHER AFB CA

I. DSCRIPTION OF WORK

This Is the follow-on investigation at Mather AFB to evaluate Site No. 7-
7100 Disposal Area, Site No. 12-ACW Disposal Site, and Site No. 1 5-West Do.

Area (see Figure 1). Additional work at the northeast perimeter and water
sampling from base wells will also be accomplished. The purpose of this task
Is to: (1) help determine the magnitude of contamination and the extent of
migration of contaminants In the various environmental media; (2) Identify
potential environmental and health risk consequences of migrating pollutants
based upon State or Federal standards for those contaminants; and (3) Identify
follow-on investigations necessary to determine the magnitude, extent,
direction and rate of contaminant migration.

The Phase I IRP Report and Phase II Stage 1 Report (mailed under separate
cover) Incorporate the background and description of the sites for this task.
To accomplish this survey effort, take the following actions:

A. General

1. Monitor the ambient air during all well drilling and test pit work
with a photoionization meter or equivalent organic vapor detector to Identify

the generation of potentially hazardous and/or toxic vapors or gases. Include
air monitoring results In the boring logs. If soil encountered during dril-

ling work is suspected to be hazardous because of discoloration, odor or air
monitoring, containerize the soil cuttings In new, unused drums. Enter into
the boring logs the depth(s) from which suspected contaminated soil cuttings
were collected for containerization.

2. Determine the exact field location of all monitor wells during the
planning/mobilization phase of the field investigation. Consult with base
personnel to minilze disruption of ase activities, to properly position
wells with respect to exact site locations, and to avoid underground utili-
ties. The senior on-site contract representative, In consultation with the
USAFOEHL program manager, establishes the final well locations. The senior
on-site contract representative shall direct the drilling and sampling and
maintain a detailed log of the conditions and materials penetrated during the
course of the work. A registered geologist or professional civil engineer, or
a hydrogeologlst, shall be responsible for the well drilling and logging.

3. Provide on site analysis of pH, temperature, and specific
conductance for all water samples collected. Comply with the following
references concerning sample collection, maximum holding time, sample

*i:ighlight of modification is underscored.
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preservatlon, etc.: Standard Methods for the Examination of Water and
Wastewater, 16 Ed.- (1985). pp. 37-44; ASTM, 'Section 11, Water and Environ-
mental Technology; Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater, EPA-600/4-82-057; and Methods for Chemical Analysis of
Waters and Wastes, EPA Manual 600/-79-020,pp. xlii to xix (1983). Meet the
required detection limits of the applicable EPA method identified In Table 3
for all water and soil chemical analyses.

4. Split all water and soil samples. Analyze one set and lmmedlate:y
deliver the other set (the same collection day) to the field government point
of contact (POC). The POC at Mather AFB is the Bioenvironmental Engineer
(BEE). The BEE selects 10% of the split samples, packages them for shipment
and notifies the contractor they are ready for shipment. Supply all packing
and shipping materials for the BEE's use in packaging the split samples.
Ensure the split (10%) samples are shipped not later than the day following
collection. Forward the samples through overnight delivery to:

USAFOEHLISA
Bldg 1t40
Brooks AFB TX 78235-5501

Include the following information with the samples sent to the

USAFOEHL:

a. Purpose of sample (analyte)

b. Installation name (Base)

c. Sample number (on container)

d. Source/location of sample

e. Contract Task Numbers and Title of Project

f. Method of collection (bailer,, suction pump, air-lift pump,
etc.)

g. Volumes removed before sample taken (water samples only)

h. Special Conditions (use of surrogate standard, etc.)

i. Preservatives used (indicate if nonstandard)

j. Date and time of sampling

k. Sampler's name

Forward this information with each sample by properly completing
an AF Form 2752A, "Environmental Sampling Data" and/or AF Form 2752B
"Environmental Sampling Data - Trace Organics", working copies of which have
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been provided under separate cover. Label each sample container to reflect
the data In a. b, c, j and k. In addition, dopies of field logs documenting
sample collection should accompany the samples.

5. Installation of Groundwater Monitoring Wells

a. Comply with the U.S. EPA Publication 330/9-$1-002, NEIC Manual

for Groundwater/Subsurface Investigations at Hazard Waste Sites for monitoring
well installation.

b. All well drilling, development, purging, sampling methods, and

other activity pertaining to this effort must conform to State and other
applicable regulatory agency requirements.

c. Install wells at a sufficient depth to collect samples
representative of aquifer quality and to Intercept contaminants if they are
present.

d. Drill and install all monitoring wells using the following

specifications:

(1) Drill wells using conventional mud rotary techniques. If
drilling fluid additives such as bentonite or polymers are used, ensure their

components will not interfere with the chemical analyses to be performed on
samples. Biodegradable organic drilling fluid additives are not permitted.
Prior to well completion, flush all boreholes constructed with mud rotary
equipment with water from the installation drinking water system.

(2) Take lithologic samples at five foot Intervals and
prepare borehole log descriptions. Include pilot boring logs and well
completion summaries in the Final Report (Item VI, below).

(3) Following the completion of each borehole, and before
well construction, E-log the borehole. Include E-log data In the Final Report

(Item VI below).

(4) Prevent cross contamination between aquifers by using a
dual casing system. Where wells extend through the most shallow aquifer and
into a deeper aquifer, Install an outer conductor casing into the confining
layer below the shallow aquifer. Grout the annular space to the surface with
bentonite.

(5) Maintain an annular space between the borehole and well
casing at three to five inches. Use centralizers to guarantee the casing Is
centered; inetall centralizers at the top and bottom of the screened interval
and at 40 foot spacing for blank casing.

(6) Construct wells using four Inch Inside diameter (ID) low
carbon steel. Use threaded screw type joints, %o not use glue or solvents at
the fittings. Screen 20 feet In each well using four Inch ID stainless steel
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(wire wound) well screen having up to 0.020 Inch slots; slot size may be

smaller based upon--borehole geology. Screen all wells so as to collect
floating contaminants and to allow for yearly fluctuation of the water table.

(7) Drill and construct a maxima of. Zwells. Install a

five to ten foot blank casing section below the screened interval; cap the

bottom of this blank casing. Well installation shall not exceed 6,500 feet.

(8) Shallow wells referenced in this effort define those

wells constructed to collect groundwater from the first, most shallow,

aquifer. Deep wells are those drilled Into the next deeper aquifer, the one

below the shallow aquifer. Well clusters consist of both a shallow and a deep
well unless specified otherwise in Section B.

(9) Gravel-pack the annulus of each well to a height of five

feet above the top of the well screen. Once the casing is Installed, remove

the drilling bit and allow the soil formation to collapse around the well

screen. Supplement the natural gravel pack with washed and bagged rounded

sand or gravel having a grain size distribution compatible with the screen and

soil formation. Install a three to five foot bentonite 1/4" pellet seal above

the gravel pack and an additional three to five foot bentonite 8-20 granular

mesh seal above the pellet seal. Ensure the bentonite forms a complete

seal. Grout the remainder of the annulus to the surface with the following

mixture: five gallons of water with two to five pounds of bentonite per 94

pound bag of cement.

(10) Develop each well as soon as practical after completion

by using a combination of a vented surge block and submersiole pLump. Continue

well development until the discharge water is clear and free of sediment to

the fullest extent possible, and the pH, temperature and specific conductance

have stabilized. Measure the rate of water produced during well development

and include this information In the report.

(11) Base officials determine which method is used to complete

the well surface:

(a) If well stick-up is of concern in an area, complete

the well flush with the land surface. Cut the casing two to three inches

below land surface and cement a protective locking lid in place. The

protective lid shall consist of a cast Iron valve box assembly centered In a

three foot diameter concrete pad sloped away from the valve box. Ensure that

free drainage is maintained within the valve box. Also, provide a screw-type

casing cap to prevent infiltration of surface water. Maintain a minimm of

one foot clearance between the casing top and the bottom of the valve box.

Clearly mark the well number on the valve box lid.

(b) If an above ground surface completion is used,

extend the well casing two or three feet above land surface. Provide an end-

plug or casing cap for each well. Shield the extended casing with a steel

guard pipe which is placed over the casing and cap, and seated in a four foot

by four foot by four inch concrete surface pad. Slope the pad away from the

well sleeve. Install a lockable cap or lid at the casing. Install three,
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three Inch diameter steel guard posts If the base determines the well i- In an
area which needs sich protection. The guard posts shall be six feet in total
length and Installed radially from each wellhead. Recess the guard post
approximately two feet Into the ground. Paint the protective steel sleeve and
clearly number the well on the sleeve exterior.

(c) Provide locks for both flush and above ground well
assemblies. Turn over the lock keys to the base POC following completion of
the field effort.

(12) Determine by survey the elevation of all newly installed

monitoring wells to an accuracy of 0.01 feet. Horizontally locate the new
wells to an accuracy of 1.0 feet and record the position on both project and
site specific maps. Bench marks used must have previously been established
from and are traceable to a USCGS/USGS survey marker.

(13) Measure water levels at all monitoring wells, including

those constructed during Star. 2, as feet below the ground surface, or below
the top of casing elevation, to the nearest 0.01 feet. Report elevations In
terms of mean sea level. Measure static water levels in wells prior to
sampling and well development.

6. Allow wells to stabilize after development for a minimum of 30
days before sampling. Purge wells prior to sampling until a minimum of five
well volumes of water have been displaced and the pH, temperature, specific
conductance, color, and odor of the discharge have stabilized. Use a
submersible pump or bladder pump to purge wells. Sample using a Teflon or
stainless steel Keemmrer sampler.

7. If the well(s) cannot be sampled due to well development, well
characteristics, or other reason(s), indicate the reason(s) In the report

specified in Item VI below.

8. Collect and analyze two rounds of water samples from all
groundwater monitoring wells. Collect the Initial sample 30 days after well
development and the second sample approximately 30 days later. For ground-
water monitoring wells installed prior to this effort, but which will be
sampled again during this study, also collect two rounds of water samples with
approximately 30 days between sample rounds. Collect sample rounds from all
wells during the same period (within a two to three day window). During
sample collection from all wells, examine the surface of the water table for
the presence of hydrocarbons and, if applicable, measure the thickness of the
hydrocarbon layer.

9. Cheolcal Analyses

a. Analyze water and soil samples collected as specified In
Section 8 below, Specific Actions, and sumarized in Table 1. The analytical
parameters are s Lrized In Table 3 along with the required methods.

b. Analyses shall meet the required limits of detection for the
applicable EPA method identified in Table 3.
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c. For those methods which employ gas chromatography (GC) as the
analytical technique (E601, Sl8010, SW8020. SW8080) positive onfirmation of
Identity Is required for all analytes having concentrations higher than the
Method Detection Limit (MDL). Conduct positive confirmation by seoond-column
GC; however, gas chromatography/ms spectroscopy (GC/MS) can be used for
positive confirmation If the quantity of each analyte to be confirmed Is above
the detection level of the GC/MS instrument. Analytes which cannot be
confirmed will be reported as *Not Detected" In the body of the report, but
results of all second-column CC or GC/MS confirmational analyses are to be
Included In the report appendix along with other raw analytical data. Base
the quantification of confirmed analytes upon the first column analysis. The
maximum number of second-column confirmational analyses shall not exceed ftity
percent (50%) of the actual number of field samples (to Include duplicates).
The total number of samples for each GC method listed in Table I includes this
allowance. If GC/MS, or a combination of second-column GC and GC/MS, Is used,
the total cost of all such analyses for a particular parameter shall not
exceed the funding allowed for positive confirmation using only second-column
OC.

d. All chemical/physical analyses shall conform to State and
other applicable Federal and local regulatory agencies' legal requirements.
If a regulatory agency requires that an analysis or analyses be performed in a
certified laboratory, assure compliance with the requirement by furnishing
documentation showing laboratory certification with the first analytical
results to USAFOEHL/TS.

10. For every 10 field samples collected, take one additional sample
(a duplicate of the 10) for quality control purposes. Table 1 provides a 10%
allowance tor these additional analyses. Include all quality control data in
the draft final reports. Duplicates shall be Indistingulshable from other
analytical samples such that personnel performing the analyses should not be
able to determine which samples are duplicates.

11. For every 20 field water samples per parameter, prepare and submit
one additional field blank for analysis for all parameters in water.
Allowances for these additional analyses are Included In Table 1.

12. Complete and maintain chain-of-custody records for all samples,
field blanks, and quality control duplicates.

13. Plot and map all field data collected for each site according to
surveyed positions. Identify or estimate the nature of contamination and the
magnitude and potential for contaminant flow within each site to receiving
streams and groundwater.

14. Remove all well borehole cuttings and clean the general area

following the completion of each well. Properly containerize cuttings
suspected of being hazardous waste (based on discoloration, odor, organic
vapor detection Instrument). Test the suspected hazardous waste for EP
Toxicity and Initibility. Transport the drums containing suspected
contaminated soils to a location on Mather AFB desilated by base officials.
The base Is responsible for ultimate disposal of oontaminated soils using base
resources; adhere to RCRA guidelines.
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15. Decont-aminate all sampling equipment prior to use and between
samples to avoid cross contamination. Wash equipment with a laboratory-grade
detergent followed by clean water, and distilled water rin.ses. Dedicate a
monofllament line or steel wire used to lower samplers for each well; do not
use a line In more than one well. The calibrated water level Indicator for
measuring well volume and fluid elevation must be decontaminated before use In
each well.

16. Thoroughly clean and decontaminate the drilling rig and tools
before Initial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the leas.t to
the.Jl. contaminated areas, if possible.

17. Conduct a literature search of local hydrogeologic conditions to
complement the Phase I and Phase II Reports (mailed under separate cover).
Use this data to determine optimum well locations. Include the pertinent
literature search information in Appendix D of the Final Report. Develop the
literature search data using the following guideline:

a. Topographic- data

b. Geologic data

(1) Structure

(2) Stratigraphy

(3) Lithology

c. Hydrologic data

(1) Location of existing and abandoned wells, including
observation wells, and springs, natural ponds, and seepages within a one-mile
radius of sites to be investigated

(2) Groundwater table and piezometric contours

(3) Depth to groundwater

(4) Surface and groundwater quality

(5) Recharge, discharge and contributing areas

(6) Geologic setting, yield and hydrographs of springs and
natural seepage.

d. Data on existing and abandoned wells, to include observation
wells, within a one-mile radius of sites to be investigated

(1) Location, depth, diameter, types of wells, and logs

(2) Static and pumping water level, hydrographs, yield,
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specific capacity, quality of water

(3) Present and projected groundwater development and use

(J) Corrosion. incrustation, well Interference, and similar
operation and maintenance problems

(5) Observation well networks

(6) Existing water sampling sites

e. Aquifer data

(1) Type, such as unconfined, artesian, or perched

(2) Thickness, depth, and formational designation

(3) Boundaries

(4) Transmissivity, storativity, and permeability

(5) Specific retention

(6) Discharge and recharge

(7) Ground and surface water relationships

(8) Aquifer models

f. Climatic data

(I) Precipitation (total and net)

(2) Evapotranspiration

B. In addition to the general items delineated In A above, conduct the
following specific actions:

I. Site No. 12 - ACW Disposal Site

a. Conduct an intensive file search, review of building plans and
aerial photography, and Interviews of personnel to narrow the area of search.

b. Perform a combined ground penetrating radar and magnetometer
survey over a 25-foot grid to Identify oonduoive or magnetic anomalies in the
shallow subsurace. Supplement this effort in suspect areas with a fine grid
survey In order to locate the pipe. A maximum ot three days is authorized for
these geophysical surveys.

c. Conduct a soil gas monitoring program designed to measure the
concentration of TCE in the shallow subsurface beneath the site by sampling
soil gas at several points In an array and executing In situ analyses for
TCE. Develop a contour map of TCE concentrations In soil within a short time
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frame to enable the near-surface plume to be more clearly defined. After
completing the first "sweep" of soil gas sampling, establish a soil gas
monitoring fine grid in the area of highest concentration and repeat the
process In this smaller area to further narrow the area of investigation. A
maximum of 12M days is authorized for the soil gas survey.

d. Based upon the information gathered during the geophysical and
soil gas surveys, and the Phase II Stage 1 study, drill and Install three two-
well clusters downgradlent (southwest) of the ACW area. Position these well

clusters approximately one-half the distance between the ACW site and the
family housing area which is to the southwest.

e. Drill and Install another two-well cluster upgradlent
(northeast) of the ACW site to be used for background information.

f. Drill and Install one shallow (first aquifer) well northwest
of MAFB-1.

g. Drill and Install two deep wells, one each In the imediate
vicinity of MAFB-1 and KAFB-2. Screen these wells in the sam aquifer as the
deactivated ACW productIonwel1. Install a dual casing system, as needed, to
prevent aquifer cross-contamination.

h. Collect two rounds of groundwater samples from the eleven
monitor wells Installed during this effort and the three existing monitor
wells (MAFB-1, MAFB-2 and MAFB-3). Analyze the samples for common ions and
minerals, and VOA compounds; see Table 1.

2. Site No. 7 - 7100 Disposal Area

a. Conduct an electromagnetic survey of the ground surface
downgradient from the landfill. This necessitates off-base survey work.
Conduct the survey at three separate spacings to provide vertical and lateral
definition for subsurface conductivity. Based upon the difference In specific
conductance, attempt to track the plume of mineralized groundwater emanating
from the landfill area.

b. Conduct a soil gas monitoring program designed to measure the
concentration of TU in the shallow subsurface beneath the site by sampling
ioll gas at several ooints in an array ana executing in situ analyses ror
zrC. hevelop a contour map of TUg concentrations in soil within a short time
rrame to enable the near-surface olume to ae more cleariy defined. After
comleting the first "sweep" of soil gas sampling, establish a soil gas
monitoring fire grid in the area or hgliest concentration and repeat the
process in this smaller area to further narrow the area of Investigation. A
maximum of one day is authorized for the soil mas survey.

c. Drill and install four two-well clusters downgradient of the
site. Position the wells as follows:

(1) One well cluster southwest of the JTC well and adjacent
to, but inside, the installation boundary.
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(2) Three well clusters downgradlent of the currently
Installed monitor wells (MAFB-7, MAFB-8 and MAF-9); these well clusters will
be outside the Installation boundary.

d. Drill and Install one deep well in the Immediate vicinity of
KAFB-8.

e. Drill and install three shallow wells (first aquifer) and
position them as follows:

(1) One well directly between the existing Fire Department
Training Area (FDTA) Site 11 and the 7100 Area.

(2) One well upgradient of the 7100 Area, and between the
7100 Area and the abandoned Sewage Treatment Plant (STP) oxidation ponds.

(3) One well upgradient of the STP oxidation ponds.

f. Collect two rounds of groundwater samples from the 12 monitor
wells Installed during this effort and the three existing monitor wells (MAFB-
7, MAFB-8 and MAFB-9). Analyze all samples for common Lone and minerals, VOA
compounds, metals and cyanids. Also analyze samples from the well between the
landfill and FDTA for petroleum hydrocarbons and phenol.

3. Site No. 15 - West Ditch Area

a. Drill and install two two-well clusters, positioned as
follows:

(1) One well cluster directly west of the oil skimmer,
adjacent to and inside the Installation boundary.

(2) One well cluster directly north of MAFB-10, adjacent to
and Inside the Installation boundary where the perimeter fence meets Old
Placerville Road.

b. Drill and install two deep wells (second aquifer), one each in
immediate vicinity of existing monitor wells MAFB-1O and MAFB-11.

c.. Drill and install one shallow well in the Immediate vicinity
of the Base Commissary (Bldg No. 1200).

d. Collect two rounds of groundwater samples from the seven
monitor wells Installed during this effort and the two existing monitor wells
(HAFB-1O and KAFB-11). Analyze all samples for VOA compounds, and common ions
and mifterals.

F33615-83-D-4000/001201 13



4. Northeast Perimeter

a. Drill and Install three deep wells (second aquifer) In the

immediate vicinity of NAFB-U, MAFB-5 and MAFB-6.

b. Drill and construct one shallow monitoring well (first

aquifer) near existing well MAFB-4.

c. Drill and construnt one shallow monitoring well (firmt
aquifer) near exiscing well MAFB-6.

d. Collect two rounds of groundwater samples from the five
monitor wells installed during this effort and the Oxisting monitor we]l
MAFB-5A. Analyze all samples for VOA compounds, and common ions and minerals.

5. Base Wells

Collect one round of water samples from 8 base
wells. Analyze all samples for VOA compounds, and common ions and minerals.

C. Field Coordination

1. Notify the Mather AFB POC at least one week in advance of any work
to be accomplished outside of the Installation boundary.

2. Notify the USAFOEHL and Mather AFB POCs at least five days in
advance of water sample collection dates.

D. Technical Operations Plan

Within two (2) weeks after the Notice to Proceed for the delivery
order, submit a Technical Operations Plan (TOP) based on the technical
requirements specified in this task description for the proposed effort. (See
Sequence No. 19, Item VI below). Follow the TOP format (mailed under separate
cover).

E. Health and Safety

Comply with all applicable USAF, OSHA, EPA, State and local health and
safety regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of personal protection needed at the study
sites. Prepare a written Health and Safety Plan for the proposed work effort
and coordinate it directly with regulatory agencies prior to commencing field
operations. Provide an information copy of the Health and Safety Plan to the
USAFOEHL after coordination with regulatory agencies. The Health and Safety
Plan is specified in Sequence No. 7, Item VI below.

F. Data Review

1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and
Incorporate them into the next monthly R&D Status Report (Sequence No. 1, Item
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IV below) rorwared to the USAFOEH.L. In addition to the results, report the

following:

a. the time and dates of sample collection, extraction (If

applicable) and analysis;

b. the method used and Method Detection Limits achieved;

c. the Chain-of-Custody forms;

d. a cross-reference of laboratory sample numbers and field

sample numbers; and

e. a cross-reference of field sample numbers to wells, boreholes,

sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all

results into an Informal Technical Information Report (Sequence No. 3, Item VI

below) and forward the report to USAFOENL for review a minimum of two weeks
prior to submission of the draft report. Provide as a minimum the information
specified in I.F.1 above.

3. Immediately report to the USAFOEHL Program Manager or his

supervisor via telephone, data/results generated during this Investigation

which Indicate a potential health risk (for example, a contaminated drinking

water aquifer). Follow the telephone notification with a written notice and

laboratory raw data (e.g. chromatogram) within three days.

G. Reporting

1. Prepare a draft report delineating all findings of this field

investigation and forward it to the USAFOEHL (as specified in Sequence No. 4,
Item VI below) for Air Force review and comment. Strictly adhere to the

USAFOEHL report format (mailed under separate cover). Draft reports are

considered "drafts" only in the sense that they have not been reviewed and

approved by Air Force officials. In all other respects, "drafts" must be

complete, in the proper format, and free of grammatical and typographical

errors. Include a discussion of the regional/site specific hydrogeology, well

and boring logs, data from water level surveys, groundwater surface and
gradient maps, water quality and soil analysis results, soil gas data,

available geohydrologic cross sections, and laboratory and field QA/QC
information. Use all available Phase II information from Stages 1, 2, and

3. Follow the USAFOEHL supplied format (mailed under separate cover). The

format Is an intogral part of this delivery order. For States requiring the

field work or technical effort be supervised by a State registered geologist,

engineering geologist or professional engineer, insert Information In the
report to include registration numbers, certificates and seals (as
appropriate).

2. Review the results, conclusions and recommendations concerning the

sites listed in this task which were Investigated during a previous IRP Phase

II staged work effort. Use this Information and data from previous efforts to
establish trends and develop conclusions and reconmendations. Integrate all
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investigative work done at each site to date so the report reflects the total
cumulative Information for each site studied in this effort.

3. In the Results Section, include water and soil analyses results
and field quality control sample data. Internal laboratory quality control
data (lab blanks, lab spikes and lab duplicates), and laboratory quality
assurance information should be In Appendix H. Provide second column
confirmation results and include which columns were used, Instrument operating
conditions and retention times. Sumarize in the Appendix the specific
collection technique, analytical method, holding time, and limit of detection
for each analyte (Standard Method, EPA, etc.).

4. Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential environmental
consequences of discovered contamination, where known, based upon State or
Federal standards.

5. In the Recommendation Section, address each site and list them by
category:

a. Category I consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.

b. Category II sites are those requiring an additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential environmental consequences of
discovered contamination, where known.

c. Category III sites are those that will require remedial action
(ready for IRP Phase IV). In the recommendations for Category III sites,
include any possible influence on sites in Categories I and/or II due to their
connection with the same hydrological system. Clearly state any dependency
between sites in different categories. Include a list of candidate remedial
action alternatives, including Long Term Monitoring (LTh) as remedial action,
and the corresponding rationale that should be considered in selecting the
remedial action for a given site. List all alternatives that could
potentially bring the site into compliance with environmental standards. For
contaminants that do not have standards, EPA recommended safe levels for
noncarcinogens (Health Advisory or Suggested-No-Adverse-Response Levels) and
target levels for carcinogens (1 x 10- 6 cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or
cost/benefit review for remedial action alternatives. However, In those
situations where field survey data indicate Immediate corrective action is
necessary, present specific, detailed recommendations.

For each category above, summarize the results of field data,
environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Put this summary information into
a table and insert the table(s) Into the text and the Executive Summary.

6. Provide cost estimates by line Item for future efforts recommended
for Category II sites and LTH Category III sites. Submit these estimates

F33615-83-D-4000/00120
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concurrently with the approved final techical report In a separate document.
Only the cost requirement outlined in Sequence No. 2, Item VI, need be
submitted.

a. For Category II sites, develop detailed site-specific
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until

all required work is discretely costed) for the proposed work effort. The Air

Force determines the priority of sites from contractor recommendations.
Consider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for environmental and health

consequences when developing recommendations for site prioritization.

b. For Category III sites slated for long-term monitoring,

develop site-specific estimates which detail the cost associated with: (1)

permanent Installation of monitoring wells; (2) groundwater sampling

interface equipment, including permanent installation of pumps and sampling

lines; and (3) four quarterly (1 year period) sample collections and

laboratory chemical analyses of groundwater, etc.

7. Provide an inventory of all on-base wells, to include production,

irrigation, monitoring, etc. If the well has been abandoned, note the reason.

8. Reference in an appendix any local, State and/or Federal

regulations which require specific well drilling techniques, materials, well

development, purging, and sampling methods.

H. Meetings

The contractors project leader shall attend three meetings to take

place at a time to be specified by the USAFOEHL. Each meeting shall take

place at Mather AFB for a duration of one day (eight hours).

I. Applications and Permits

Complete the "Application and Water Well Job Permit," and the
"Application for Encroachment Permit" and all other forms and permits

necessary for the installation of wells outside of the installation

boundary. File all forms with appropriate agencies.

F33615-83-D-4000/00120 1 17



II. SITE LOCATIODN AND DATES

Mather AFB CA
Dates to be established

III. BASE SUPPORT

A. Prior to any contractor digging or drilling, locate underground

utilities and Issue digging permits.

B. Store and dispose of contaminated drill cuttings.

C. Obtain easements for performing a geophysical survey, and drilling and

constructing monitor wells downgradient of the 7100 Area Disposal Site (Site

7).

D. Provide the contractor with existing engineering plans, drawings,

diagrams, aerial photographs, etc., as needed to evaluate sites under
Investigation.

£. The base BEE selects 10% of the split samples provided by the

contractor, packages them, and ensures they are picked up by the contractor

within 24 hours of sample receipt by the POC. See paragraph 1.A.4.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. Capt David P. Gibson, Jr. 2. Capt James P. Curran

USAFOEHL/TX USAF Hospital Mather/SGPB

Brooks AFS TX 78235-5501 Mather AFB CA 95655-5000
(512) 536-2158 (916) 364-2281

AV 240-2158 AV 828-2284
1-800-821-1528

3. Lt Col Ronald Schiller 4. MSgt Patricia A. Sparks

Hq ATC/SGPB USAF Hospital Mather/SGPB

Randolph AFB TX 78150-5001 Mather AFB CA 95655-5000
(512) 652-5271 (916) 364-2284
AV 487-5271 AV 828-2284

VI. In addition to sequence numbers 1, 5, and 11 listed in Attachment 1 to
the contract, and which apply to all orders, the sequence numbers listed below

are applicable to this order. Also shown are dates applicable to this order.
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Sequence No. Para No. Block 10 Block11 Block 12 Block 13 Block 14

19 (TOP) I.D. OTIME 86 Jul 30 86 Aug 15 15

7 (Health & I.E. OTIME 86 Jul 30 86 Aug 15 3
Safety)

3 (Prelim I.F.2 OTIME 3' '*

Data)

4 (Tech Rpt) I.G. ONE/R 86 Nov 15 86 Nov 28 87 Jun 30 *'

14 MONTHLY 86 Aug 15 86 Aug 15 *00 3

15 MONTHLY 86 Aug 15 86 Aug 15 *000 3

2 (Cost Data) I.G.6 OTIME 87 Mar 02 87 Jun 30 --

*The Technical Operations Plan (TOP) is due within 2 weeks of the Notice to
Proceed.

"Two draft reports (25 copies of each) and one final repor (50 copies plus
the original camera ready copy) are required. Incorporate Air Force comments
into the second draft and final reports as specified by the USAFOEHL. Supply
the USAFOEHL with a final copy of the first draft, second draft, and final
reports for acceptance prior to distribution. Distribute the remaining 24
copies of each draft report and 49 copies of the final report as specified by
the USAFOEHL.

"'Upon completion of the total analytical effort and before submission of the
first draft report.

""Submit monthly thereafter.

""'*Submit cost estimates in a separately bound document for Category II and
Category III, Long Term Monitoring, sites. Provide this document (five
copies) with the Final Report only.
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TABLE 2-

VOLATILE ORGANIC AND AROMATIC COMPOUNDS (VOA)

Purgeable Halocarbons PurgeAromatics
EPA Methods 601 and 8010 EPAMethodO820

Brouodichloromethane Benzene
Browotorm Chlorobenzene
Bromomethane 1,2-Dichlorobenzene
Carbon tetrachloride 1 .3-Dichlorobenzene
Chlorobenzene 1 ,4-Dichlorobenzene
Chioroethane Ethyl benzene
2-Chioroethylvinyl ether Toluene
Chloroform
CM oromethane
Dibromochlorouethane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4 -Dichlaorobenzone
Diohiorodi tluoromethane
191 -Dichioroethane
1 .2-Dichioroethane
1 ,1 -Dichioroethene
trans-1, 2-Diohloroethene

Methlenchloriden
1 * 1 ,3 -Tetchloroethaene
Ttrashioroethlorpene
1ethylen1 -rchlorieh
1 .1..2-Trchloroethane
Tetrchloroethylene

Trichlorofluoromethane
Vinyl Chloride
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TABLE 3

Analytical Parameters, Methods, and Required Detection Limits

Detection

Parameter Method Limit

Petroleum Hydrocarbons - water £418.1 mg/L
(R analysis)

PCB - Soil SW3550/SW8080 mg/Kg

Aromatic volatile organics - water SW8020 a

Aromatic volatile organics - soil SW5030SW8020 a

Halogenated volatile organics - water E601 a

Halogenated volatile organICs - soil SW5030/SWI8010 a

Phenol - water E420.1 5 mg/L

Comon Anions - water A429 0.1 mg/L

Metals and Minerals - water £200.7

barium 0.002 mg/LI

cadmium 0.004 mg/L
calcium 0.010 mg/I
chromium 0.007 mg/L
iron 0.007 mg/L
lead 0.042 mg/L
magnesium 0.030 mg/L
manganese 0.002 mg/L
silver 0.007 mg/L
sodium 0.029 mg/L

Arsenic - water £206.2 0.001 mg/L

Mercury - water £245.1 0.0002 mg/L

Selenium - water E270.2 0.002 mg/L

Total dissolved solids - water £160.1 10 mg/L

Total carbonate alkalinity - water A403

Bicarbonate alkalinity - water A403

Hydroxide-alkalinity - water A403
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Specific conductance - water E120.1

(field test)

pH (field test)*- water E150.1

Temperature (field test) - water £170.1

aDetection limit as specified by the applicable EPA or Standard Method

b Metal pg/t of Leaching Solution

As 0.002
Ba 0.1
Cd 0.005
Cr 0.05
Hexavalent Cr 0.05
Pb 0.1
Hg 0. 0002
so 0.002
AS 0.01

OFInd if sample is ignltible at 140 degrees Fahrenheit or below. If so, it is

a hazardous waste, in accordance with 40 CFR 261.21.

Additional Notes:

1. VOA refers to analysis for both Aromatic Volatile Organics and Halogenated
Volatile Organics.

2. "A" Methods - Standard Methods for the Examination of Water and

Wastevater, 16th Edition (1985).

3. "E" Methods - U.S. Envitronental Protection Agency

14. OSWO Methods - Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, SM-816, 2nd Edition (USEPA, 1984)

5. For soil samples, report results as mg/Kg of dry soil. Report moisture
content for each soil sample.

F33615-83-D-4000/001201 23
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C. SAMPLE NUMBERING SYSTEM

All groundwater samples collected from %lather AFB for laboratory analysis

were given a six-digit code for rapid identification. The first four digits indicate

the monitoring well from which the sample was collected. For example,

DH-12-XX represents a sample taken from Well No. 12. DH stands for drill hole

and always preceeds the well number. The thirty-five wells installed during

Phase 1I Stage 3 range from DH-40 to DH-73 and DH-75 (Stage I wells were DH- I

to DH-11 and Stage 2 wells were DH-12 to DH-39 and DH-75). Base production

wells are coded according to the system already established by base personnel

(% B-2, HW-3, K-9, etc.)

The last two digits of the groundwater sample numbering code represent the

chronological order in which a sample was taken for a specific set of parameters.

Thus DH-25-GI represents the first set of groundwater samples taken from

Well 25. The last two digits take into account previous samples collected from

Phase II Stage I wells.

AV quality assurance (QA) samples are numbered using the six-digit codes

described above and are "blind" QA samples. This minimizes the possibility of

prejudicial treatment being given to QA samples in the laboratory.

All QA samples (splits) sent to the Air Force OEHL are numbered according

to the Air Force sample-numbering system outlined in Air Force Form 2752.

Table C-I correlates AV's sample codes with the USAF sample numbers, which

were logged for samples sent to the OHEL laboratory.

C-I



TABLE C-I

AV Sample No. Air Force Sample No.

DH-68-GI GN-86-0390

DH-51-GI GN-86-0391

DH-42-GI GN-86-0400

DH-I0-GI GN-86-0401

DH-57-G2 GN-86-0455

DH-44-G2 GN-86-0456

DH-43-G2 GN-86-0457

C-2



APPUNDIX D

Schematic Logs of Wells

(includes boring log for Well No. 75 which was
drilled as part of Stage 2)

C



C-I~

CC-

0t

C-

4)

c ~ -V"ae
.2 c Z

vC -

-0-

00 z~~t (a___ _ __ _ _ __ _ __ _ _
4)0 .0i 'Al

- lull iii lii
-a c lii0i

111,1 E

E llz itlz

D-~:I



FW - - VW -

000

000

crmc

oco

L C

000

-4a
Em

> 0. x

bc C - c ) t

C- C1 -4 m

~~~~ 0 0 j 4
-r r CC..

'S u

D-2



U-

D-3

r -

- U-

CC

-i i I I i i I n i I I i L

- - -0 0

I--



zb

cc 4-

ccrC 4

.... ....

.... . .... s

azDtPfls oi iflojz

Via . ... ... .. O 0S

oL ONI

.~ 0

u C - -.ON~.,
4)0 M4> 4)

fu n 0) -~ cc
V2 2O. U v

W 'UK U w.. C c

N >ed I .. -

0 - 4, W)0 .

0. C

C. 0 ~ D-4



4oL

- C-

4 so a

II I I___ I-I

JLP~ 01 1fJ ? 7

V au

4 4

U> I
"0 - 0

-0~

E D-5



Go

0

0
m

000
4.

00

000

-e;jn i nj

*eD

..~ .- .....

4) vi

0- c

40 ItI

m ri L7cL t E V m > 'A

mc 11D-6



00

<z

4)-

C4J

0
C-.

I. ... .. .

0 0

v 0 0 .

0 Z% -

C~ 'U In u'

0 3

E2' E~ v w E'VS
- mc tv.

- D-7



THIS PAGE LEFT BLANK INTENTIONALLY

D-8



CAC

z 0

r4

4d

M C4.

''A

4,.

Q C 0C

0 M 0.........

oe
> ___E___'Ac

- Il~llhl~lD-9



C6C

00

4o-

bcC

ac
c

- 4e i

-ea

C 0

00

L~ 0~

I' rj -

- 0-

Cc

D-t



or

00
-J0*

00 4

D-1 -



0
4-

00

CLC

0

4) -

.... ....
..~ .~ .-

00

o 4,

OC-

0- 0-

E0

- ~ £QII.'.0.00

> 'A CLo u D

D- 12



JAI",

0)- I

0

D-1



THIS PAGE LEFT BLANK INTENTIONALLY

D- 14



V10

C

0

4) -1

*00

Ic E

C"C

6.-

r 0 ~ C

to m

CL U

-~~~D 15. .( o~



0

00

0.0
Q.~

00

0 C.
- 0

4)

tic - I.

o,

40)

a:)iejnS o inoC

4) 3t

0m
L~.. 0

-~4 m)li.ceaso~~o~
lii

c .

m

~D- 16



Cg

-J

V.

CC

F-,-



TrHIS P'AGE LEFT PLANK INTEN'rION,"LLY'

D-18S



_ _ _ __ _ _ __ _ _ __ _ -~CL

En
r4 ~ ,

.0

E E~
m 0

CX. wo c
zvc E-

SO u

0 0cPc 00
0- 0 o -4- ('D U

.0 Fa-M. Uiri4E
- .L1..~~..Llllllk~i3 ~~i cf41o

D-19



0C

C 
-

m(U
00

so CD.P

-0-0

>~o 4>

0c , "0

600

o 00

D-2



fl W -

0

00

D-21



rC

000

., .. ...

0.0

'to o u

>. E

z 0 ~0 'V

-D-2



C
C
C

C

IC

0

IC

C

C

C

C

C
C

C-
C

I'-' C

L~. -

C.

I I I I I I I I I I I I

0 0 0 0 0 0 0 0 0 0 0 0 0 0\O 1% @0 0" 0 - N ~, ~ ~ p... o'~
I I I I

I~ 4,1
IC >
~ 0
C. ~

~c 10
0 10
0~

4,1 -
I..
00

D-23



06-

z 0
00

0~

L
<

o *~ E

-Jz .

41d

aaeliS ozino C

a:)ejjnS o

meJn 0 fO

'- 0. 0 0 0 0 0 

EU E

EU
LL EU co

4
to ~

C "' >~- D-20



4, (1 l4a-N Q fI
., .C

ac-

D-25-



zC
000

00

(N 0

cc *

CCC

-cr,

60 4

C

~~~~ ma 0 0 0.

IAU

0

CU

C D-26



C--

I'DI

cc

Z M-

A I-

U V2



4J
40

CKC

z 0

101

"o 
0c 

a
m C u b

2: -E l o

so m u c

I.-.

1 0
Cc

v " ( c0

£0 000 0 0 M 0 a

40 
to___ _C___V _ __to_ _ _4

> b. - c LL E

D-28 ~



-C Cc
C. 0

E'

.40

D-2-



04

00

00

0 to

Ia0

zo. C~I

0 '

a:LjSo nj

aaein oz -nj

0 0Z t

.2 u C

CC

o 00

I- C.~ 0 0 C 0 00 0 V

0 N InI

fa Mi -,to >iLL A <
-30



C-C

C3C
wN 14 o

(Nr4 0 r4.

AA toI I I n I I

Co 0) 0

> >

I'll ,t~D -1 !V



vl 0
C

00

C iv
(14 0

rsi C

0 4

C C

40 to

= -= 0

CC

o4

a--
-~~e c ~~lJ

~~P" O~ flO>

D-3



4LT

0

. .... ...

00

I- >

00

-IC14

E- E

D-33



0

0

00

r4-

Ckc u

C

4d

- CDCD CDC

_x 0

C.C

0 
c

0 0 In

C> 'a 4-
E. c ri

- mc U

4- - u--C --
0600

> >m c > t4

D-34



00 oo

rii

C 
-4

-I 
Ud

-J 
U>

D-3



CLC

000

ON m

00 0

0 >V
N I

u~u
sc Ic, E , Jot

o Eu

16 It

Qj -C

U--

cc Es

D-3



- r - -~ w.-----.--.-..- ---- ~---.---- -

C-

to00 ( 0

C

rC

cu0

'0u
'a .- c
41 V,

E ~ 0
m- tm - 0 N N N

C0-3



C

C-
°0

"" GaelJjn S oZ. jnojD
a:)eijn S ol I.nojo

000

Go~
tjt

CN c

zo to

, , "T , - ?,C. . "7 "T "

-EI

• c !D-"8

V - t- c : " :. l,',
o ".. . .'........',..
-J (I ' " .,' - 0.

.:..+.:, Z .;:.+...e,+,+.,sgu i :i;::::~i ! ": C. d

.... C . ' '' i,.'':' ; . ..... _o: ., <! ::!ii

I I I .I I I I g

Z ( " - " -' N - ,"

I - - I I I II

> o O:.k eo ,.¢Y~~ i'-

-~ C .-.- 38



to 00

C-0

4).

oo
> 4

0 c
'a 4U

LD-39



0

oc

-
C.

..............
..............-........ ...

I.;0

-J W.-fC

400o

0 mo

Z0

4-4



acC
c0

tz

F'3

...... .... 3

'000

zL

4) c

0. C

ac. V>

A- A

D- I.



L-

00 cC

(N N

-> C-

0 Z~
E ~ L. to. '

L. C

D-4-



r - - -~-----------~------

rL

Cl 0

41,

0 t

4. 4.

D-43



0

CC

ccC

0

Le

0 V~

00

'00

0C

C---0

fa c
w- > _j u. i.. 0'r- - -"

o I -44



LL..

a ~C

0

D-4-



- - -

0

C.C

000

C It
..........

C-

- C

0' C5 CD

C5C

'.00

Lr. .... ...

0 *ON -

U

%d 0 l 0~ r fj ij

S.S 0. 0 V 0 - I

u >.

E 1K LJ) '23

C- .2 m t
00

m

M V Eo .iC 'A ui E c

0C D-46



'00

CE

CL- 0 0 0 0~ > 0LL0 0 0

CD-4



90

0.

CIO-

41

411

o Co

z. OO '

0 07-w

.. .......
- 0

0,
c, .

00
U to M to (-

C- 
4I

.2. C

rat

L C.- Z 0 0 0D~~ m, - Nu.. U 0 C- 0 0
I~~t I I I I

0w - c c u_ __ __ _

C. 0 R~%

~ ~ D-4 8



LL.

ILI 00

N >t

o t
IV

rD-4



C-

0

00

00

.. . . . . .

-V E

o . E

> a.

D45



C6C

CD C)

7 7 7

000

EL tkr

0 0% 0 0 0 0 0 0 VI 0c

>ea Q W.
0 s E

........... c'/.o-o E S

4D)-



0

00-

0 toZi)

C'C

CL

-C

c

~a:lepn S o z inoJo

F aDeliJn S oz& nojro

0 0

- '4 )

o2 to >

V)

D-52

0 v0

4d)

D--



com

C- 0 4-

liv

-Ei1111III
*0 N1

tkI

o *- U

00

D-5



~22
.

0 >

ac.

00

NA.

0 V c

0

0 x

0@

E ula

-h 
u0 C .a,

CL CL

D-54U



LL.-

0

to-

E -

'IfI4

D-5



00
C::-

oc ad

.

aoeln olIn V

4c -S

0C 
c

C C
0 0

L~.LL

D-5



CI.-

.... .. ..

oo
hLL

004

CLC-

C60 0

;o > 0.-

C 4) M)

o 0t
C60 L. V

~-_j
4)D-57



00

Cc 4,

C-

CC

-a

z1 C (
00 U z

-D-5



t - c

tzC

T 7',F ..... 
-

10 r~ 00 N -k ., 0

00

CLC

(D-5



C-

0

0~0

ow

L C-

ozein olZn

C

too

.2 a.. 
a

V -0 , c 0 0a 0 0 0 0

41 m~ *NjV

C C - -0~O~I-

m 0)
EC

V) to CL

C - .D 60



OC L,

C

CC

z ____________________________________________________________liiilIIIIJ 
II

4J aoejjnS ol ifloi

~ 0.~ 0 0 0 0 0 0 0 - ' -

0 D, C

C 01
B0 ..... .

w

0a2. -. . .. . . .... .....

o 0c

to 0 
E

C0-

V

D-61I



01-4194 vie/1

UNCIAS!FIU16 WRU 1 "A--'1m/C 24/4 HI.



tuB~ 10 op~

== ,' u: *III

.4 
5



060

0

C

to ...

CA (-

. . .. . . .. .

Z U,

CC

C. 0 0m

- I .

-we 1 [ ~ p~,1Ag3
> m c

~ -' D-62



TABLE D-1. Well depths and screened intervals.

Shallow Wells

Total Screened
Depth in Ft. Interval (Ft.

Well Below Ground Below Ground
No. Site Surface Surface)

40 7100 124 92-112

41 7100 150 100-120

42 7100 133 90-110

43 7100 133 108-128

44 7100 110 60-80

45 7100 105 55-75

46 3et Test Cell 116 70-90

50 ACW 130 100-120

51 ACW 170 105-125

52 ACW 140 105-125

53 ACW 181 157-177

54 ACW 144 110-130

47 West Ditch 108 75-95

48 West Ditch 133 70-90

49 (West Ditch)
Commissary 122 99-119

73 NE Perimeter 135 112-132

75 NE Perimeter 114 91-111

76 NE Perimeter 121 87-107
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E. LABORATORY CONSIDERATIONS

E.A Laboratory Procedures

AeroVironment will send the original samples collected to Acurex Laboratory

in Mountain View, California, for analysis. The AV field team will also send 10% of

the splits collected in the field to USAFOEHL at Brooks AFB, Texas.

Acurex will be responsible for checking sample condition upon receipt,

analyzing the samples, tracking them while in their possession, and reporting the

results to AV. The following analyses will be performed on the Mather AFB

samples:

VOC - Water (601/8020)

Petroleum Hydrocarbons - Water (3550/418.1)

Total Phenolics - Water (420.1)

Common Anions - Water (SM1 429)

Metals and Minerals - Water (200.7)

Arsenic - Water (206.2)

Mercury - Water (245.1)

Selenium - Water (270.2)

TDS - Water (160.1)

Alkalinity - Water (SM 403)

Cyanide - Water (EPA 335.2)

The methods planned for these analyses are briefly outlined on Table E-l.

Table E-2 shows detection limits, holding times and sample volume requirements.

Acurex is currently certified by the California Department of Health

Services to conduct all of the analyses that the certification program covers. All

work completed on the Mather AFB samples will be in accordance with applicable

state certification procedures.

E-1



TABLE E-1. Analytical method description.

Volatile Organics(2) Methods 601 and 8020. Will determine those
compounds listed in the specific methods.
Acurex will extract the samples by Purge
and Trap for each analysis, and use a
GC-Hall and GC-PID for Methods 601 and
8020, respectively.

Heavy Metalt 2 ) Series 200 methods. EPA-600/4-79-020.
and Minerals Acurex will determine Ba, Cd, Ca, Cr, Fe,

Pb, Mn, Mg, K, Ag, Na. All analyses will by
inductively coupled plasma emission
spectroscopy.

Petroleum (2) EPA Method 413.1. Similar to oil and
Hydrocarbons(2 grease analysis, but involves a step to

remove animal and vegetable-derived oils
and fats. Only petroleum mineral oil and
greases are quantitated, by infrared
spectrophotometry. Soil samples will be
extracted prior to analysis using Method
3550.

Alkalinity (4 )  - Includes carbonate, bicarbonate and
hydroxide alkalinity and total hardness.
Analysis will be by titration.

Total Phenolics ( 2 )  - EPA Method 420.1. Will determine total
phenolic content; method does not differen-
tiate between different substituted phenols.
Phenols are reacted with a color-forming
agent and quantitated colorimetrically.

Common Anions (4)  - Includes chloride, sulfate, nitrate bromide,
fluoride nitrite and phosphate. Analysis will
be by ion chromatography.

Total Dissolved Solids - Method 160.1. The laboratory will gravi-
metrically analyze all residue which passes
through the filters.

Arsenic(2) - Method 206.2. Analysis will be done by

graphite furnace atomic absorption.

Mercury(2) - Method 245.1. Analysis will be done by cold
vapor atcmic absorption.
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TABLE E-1. continued.

Selenium (2) - Method 270.2. Analysis will be done by
graphite furnace atomic absorption.

Cyanide (2 )  
- Method 335.2. Analysis will be done by UV

visible spectroscopy.

(1)Methods for Organic Chemical Analysis of Municipal and Industrial Water,
U.S. EPA, Federal Register Vol. 29, 26 October 1984.

(2)Methods for Chemical Analysis of Water and Wastes, U.S. EPA, Environ-
mental Monitoring and Support Laboratory, Cincinnati OH 45268, EPA
600/4-79-020.

(3)Test Methods for Evaluating Solid Waste, U.S. EPA, Office of Solid Waste
Management and Emergency Responses, Washington, DC 20460, July 1982,
2nd Edition.

(4)Standard Methods for the Examination of Water and Wastewater,
American Public Health Association, 1015 Fifteenth Street NW.,
Washington, DC 20005, 16th Edition.
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QUALITY ASSURANCE PLAN

FOR

ANALYSIS OF MATHER AIR FORCE BASE SAMPLES

For

AeroVironment, Inc.
825 Myrtle Avenue

Monrovia, California 91016

By

Acurex Corporation
Environmental Systems Division

485 Clyde Avenue
P. 0. Box 7044

Mountain View, California 94039
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Se .ion No. I

Revision No. 0
Date: October 6, 1986
Page I of I

1. INTRODUCTION

The purpose of this Quality Assurance Plan is to describe the

procedures that are used to assure the quality of organic and inorganic

analyses of water and soil samples collected by AeroVironment at Mather Air

Force Base.
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2.3 Project Description

The purpose of this project is to provide quantitative organic and

inorganic analyses of water and soil samples collected by AeroVironment at

Mather Air Force Base. Volatile organics, pesticides, metals, anions, and

other parameters will be measured. Gas chromatography will be employed for

pesticides and volatile organic determinations. Gas chromatography/mass

spectroscopy may be employed for confirmation of gas chromatographic analyses.

Metals will be determined by inductively-coupled argon plasma emission

spectrometry and atomic absorption spectrometry. Ion chromatography will be

used for anion analyses.

E-12
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2.4 Project Organization and Responsibility

The Project Manager is Dr. Jan Ehmann, who will manage the Acurex team

and interface with the AeroVironment project manager. The QA Manager for this

project is Dr. David Taylor, who will approve procedures and review quality

assurance data. The project chemist is Greg Nicoll, who has the overall

technical responsibility. In addition, Mr. Nicoll will coordinate shipment

and analysis schedules with AeroVironment field and technical personnel. The

sample custodian, who is responsible for receipt and custody of all samples,

is Efren Sablan. Mary Colburn will be responsible for all inductively coupled

argon plasma spectrometric analyses. Patrick Hirata will be responsible for

all atomic absorption analyses. J. Romeo Milanes will be responsible for all

general chemical analyses excluding atomic absorption spectrophotometry.

Jr. Sarah Schoen will be responsible for all gas chromatographic analyses.

Richard Scott will be responsible for all mass spectrometric analyses.
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Figure 2.4-1. Project Organization
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2.5 QA Objectives for Measurement Data in Terms of Precision, Accuracy,
Completeness, Representativeness, and Compara-blity

QA objectives for precision, accuracy, and completeness are presented

in Table 2.5.1. Method precision for each method will be determined from

duplicate analyses. At least one sample in twenty will be analyzed in

duplicate. Accuracy will be determined from spiked sample analyses. At least

one sample in twenty will be spiked and the accuracy as percent recovery

measured. Sample duplicate and spike analyses will be assigned by the sample

custodian who will keep a running total of analyses required by each method.
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Table 2.5.1 Summary of QA Objectives

Groundwater So' l

Parameter Precision, % Accuracy. % Completeness Precision. I Accuracy. I Coenveteness

volatile Organics <15 60 to 145 >90 C15 60 to 140 >90
PCBs's ..... <40 25 to 140 '90
Metals <30 70 to 130 >90 '40 65 to 135 >90
Petroleum Hydrocarbons (is 80 to 115 '90 --...

Percent Moisture -- .ZO - )90

IDS '2S -- '90 --

Anions '20 75 to 125 '90 .....
Altalinity <IS 40 to 120 '90 ......
Phenol <20 80 to 120 '90 ..
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2.6 Sampling Procedures

Sampling will be performed by AeroVironment. No bottles will be

provided by Acurex. Sample holding times per analysis are Shown in

Table 2.6.1.
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Analysis Method Holding Time from Sampling

8010 14 days
8020 14 days
601 14 days
602 7 days (14 days if acidified)
200.7 6 months
418.1 28 days
8080 30 days (7 days for extraction)
160.1 Start analysis within 48 hours

SM249 2 days
D2216-71 Not specified in method

420.1 28 days
SM403 14 days

206.2 6 months
245.1 28 days
270.2 6 months

1010 14 days
1310 21 days

Table 2.6.1. Holding Times for Samples
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2.7 Sample Custody

The sample custodian will verify the arrival of all samples against the

AeroVironment Sample Submittal Form/Chain of Custody Record. Any

discrepancies in the Samples and the SSF/COC Record will cause the sample

custodian to immediately notify the AeroVironment Project Chemist.

Each sample or group of samples shipped to Acurex for analysis will be

given an Acurex identification number. The Sample Custodian will record the

client name, number of samples, and date in the Sample Control Log Book. The

identification number will appear on a traveler (sample attached) that will be

released when the samples are logged in. This traveler will identify the type

of analyses requested for the samples and their holding times. When all

analyses are completed, all sample extracts will be gathered and stored.

Samples are disposed of after the holding times have expired, unless the

sample has been marked "Hold" by AeroVironment. "Hold" samples will be

disposed of with permission of the AeroVironment Project Manager.

All data, reports, and documents pertaining to samples are stored by

the Sample Custodian either at Acurex or off-site.

More detailed descriptions of sample custody are found in Standard

Operating Procedures: OP-SCC 3, Sample Custodian Duties; OP-DIV 1, Chain of

Custody; OP-DIV 5, Sample Tracking on IFBs; OP-DIV 3, Security of Laboratory;

and OP-SCC 1, Receipt and Opening of Samples.
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2.8 Calibration Procedures and Frequency

Calibration of the GC/MS system will be performed daily at the

beginning of the day or with each 10 to 12 hours of instrument ope-ating time.

This will consist of mass calibration with FC-43, ion abundance calibration

with decafluorotriphenylphosphine or bromofluorobenzene, and verification of

response factors for each of the test compounds using standards of known

concentrations. Decafluorotriphenyl phosphine (DFTPP) will be used to verify

the ion abundance calibration for the GC/MS analysis of semivolatile organics,

while bromofluorobenzene (BFB) will be used to verify the ion abundance

calibration for the GC/MS analysis of volatile organics. Response factors

will be determined daily and will be compared with the average values from a

five-level calibration performed at the beginning of the project or following

major instrument repair. When any one of fifteen calibration check conpouni

response factors is outside of ±25 percent of the five-level calibration

response factors, the instrument will be adjusted and the calibration check

will be repeated until all fifteen calibration check compound response factors

fall within 15 percent of the five-level calibration response factors or a new

five-level calibration will be made.

Quantitation of samples that are analyzed by GC/MS will he performed by

internal standard calibration. The internal standards that will be used are

described in Section 2.11.1.

Quantitation of samples that are analyzed by GC will be performed by

external standard calibration. Standards containing the compounds listed in

each method will be analyzed at various concentrations (minimum three levels)

to establish the linear range of the detector. Following multilevel

calibration, analysis of samples will be initiated. Single point calibration

will be performed at the beginning of each day and at every tenth injection.
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The response factors from the single point calibration will be cnecked a'-

the average response factors from multilevel calibration. If a deviation

greater than 35 percent occurs then system recalibration will be performed.

Alternatively, fresh calibration standards will be prepared and analyzed to

verify instrument calibration.

Calibration for metals analyses will be performed at the beginning of

each elemental analysis. After the instrument parameters are set, a

multi-level (3-5 point) calibration will be performed. Instrument sensitivity

will be determined. If the sensitivity is not comparable to the

manufacturer's specifications, the instrument will be reset until it meets

specifications. After every ten samples, a check standard will be run to

verify that the calibration has not changed by more than 10%. A value outside

of this range will require that the instrument be recalibrated and the last

ten samples rerun. To determine the instrument detection limit which is

defined as five times the standard deviation of the noise ("0" standard),

five determinations are made of the "0" standard. This will be done at the

conclusion of the run after the last analysis of the check standard.

Standard Operating Procedures OP-INORG 13 and 14 will be used for the

measurement of lead.

Metals standards are replaced every six months. The new standard is

checked against the old standard before replacement. If there is a large

deviation, a certified standard is also run. If the new standard still does

not match, it is remade. The preparation of the Pew standard is recorded in

the Metals Standards Notebook.
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2.9 Analytical Procedures

Only Acurex Standard Operating Procedures or methods found in EPA

manuals, Standard Methods for the Examination of Water and Wastewater, or

other standard accepted methods will be employed. Methods for Chemical

Analysis of Water and Wastes (EPA, March 1983) is the standard reference for

waters. Test Methods for Evaluating Solid Waste (EPA, July 1982) is the

standard reference for soils. Table 2.9.1 shows the methods that will be

employed for this project.
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Parameter Matrix Method

VOA and xylenes Soil 5030, 8010, 8020
VOA and xylenes Water 601, 8020
ICP metals Water 200.7
Petroleum Hydrocarbons Water 418.1
PCB Soil 3550, 8080
TDS Water 160.1
Anions Water SM 429
Percent moisture Soil D2216-71 (ASTM)
EP Toxicity Soil 40 CFR 216.24
Phenol Water 420.1
AlKalinity Water SM403
Arsenic Water 206.2
Mercury Water 245.1
Selenium Water 270.2

Table 2.9.1 Analytical Methods
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2.10 Data Reduction, Validation, and Reporting

The following calculations will be used.

2.10.1 Determination of Concentration of Compound X By Internal Standarl
Qua-titation Techniques 7iC/MS Analysis)

Amount of a certain compound found in the water or soil will be

calculated as follows:

SAcompound WI.S. VextractAmount found (iug) -= --- x-
AI.S. RF Vinjected

where

Acompound -- area of the quantitation ion for Compound X

AI.S. -- area of the quantitation ion for the internal standard

WI.S. -- amount of internal standard (ng)

RRF -- average relative response factor determined from

multilevel calibration

Vextract -- volume of extract (mL)

Vinjected -- volume injected (PL)

The concentration of Compound X in water or soil will be calculated as

follows:

C ( g/L) Amount found (Ug)

water Vwater(L )

where

Vwater is the volume of water (L) used for extraction:

C (glg) Amount found u)

Csoil Wsol (dry weight)
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where:

Wsoil is the dry weight of soil (g) used for extraction

2.10.2 Determination of Concentration of Compound X by External Standard

Quant tation Techniques (GC Analysis)

The amount of test compound analyzed by GC will be calculated as

follows: Acompund Vextract
Amount found (ng) = x Vinjected

where

Acompound -- the absolute area of Compound X

RF -- response factor determined from external standard

calibration (absolute area counts/amount injected)

Vextract -- volume of extract (mL)

Vinjected -- volume injected (wl)

Concentration of compound in water or soil will be calculated as indicated

above in 2.10.1 using the appropriate units.

2.10.3 Equations for General Chemical and Metals Analyses

Equations to calculate general chemical measured parameters are found

in the standard operating procedures used during the determination of the

specified analyte. Only in cases where the standard is worked up with the

samples (such as phenol or cyanide) will there by any correction for recovery.

Reporting units are in mg/L for aqueous samples for TOC, oil and grease,

anions and cations; ug/L for aqueous samples for cyanide, phenols, and metals;

and mg/g for soil samples. In most cases, no more than two significant

figures are reported with one significant figure used for the blank.

All raw data and calculations that are not written on printed data

forms will be entered into a laboratory logbook in a legible and orderly
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fashion. Example calculations and observations shall be included according to

Standard Operating Procedure OP-QA6 Laboratory Notebook Procedure.

2.10.4 Data Integrity

Blanks, duplicates, and spiked sample analyses will be used to validate

data. Blanks will be run for all analyses. The supervisor will have the

analysis repeated when (1) the blank level is too high (causing the detection

limit to be in the quantitative area of interest), (2) replicate analyses are

outside of the QA objectives, or (3) spiked sample analyses have recoveries

that are outside of the QA objectives and the blank level, or the precision,

or the accuracy results do not meet the QA Plan requirements.

Other important checks on the data include the reproducibility of check

standards (within 20%) and the system sensitivity compared to previous

analyses (within 20%). Data transcription and calculations are also checked.

2.10.5 Data Flow

Data are generated by the analyst who performs the analysis and does

the data calculations. The supervisor reviews the reduced data and forwards

it to the Project Chemist, who also approves the report before submission to

AeroVironment. The methods employed in the analyses shall be reported to

AeroVironment. A copy of the report and raw data are kept according to

Standard Operating Procedure OP-DIV 1, Chain of Custody.
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2.11 Internal QC Check

The following QC checks will be employed.

2.11.1 Organic Internal Quality Control Checks

Surrogate compounds will be added to all samples that are to be

confirmed by EPA Methods 624 or 8240 including method blanks, duplicate

samples, and matrix spikes. The compounds that will be used as surrogates and

the levels recommended for spiking are given in (Table 2.11-1). Surrogate

spike recoveries must fall within the limits listed in Table 2.11-2, otherwise

analysis has to be repeated.

To monitor the performance of the GC/MS system, internal standards such

as: bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-d 5 will be

spiked, into each sample extract or sample to be purged, immediately prior to

the GC/MS analysis.

Surrogate compounds will be run for volatile organic analysis by gas

chromatography. When surrogate recovery falls below 50% for EPA Methods 601,

602, 8010, and 8020 the specific sample analysis will be repeated.

For EPA Methods 601 and 602, daily check standards will be run for all

aqueous volatile organic gas chromatographic runs. Agreement to the

previously prepared calibration curve must be within 35%

Organic quality control samples will be analyzed monthly. These

samples will be obtained from the EPA Cincinnati and will be released by the

Sample Custodian monthly at the beginning of each month. A minimum of

one quality control sample for each type of analysis (e.g., purgeable GC/MS,

halogenated purgeables, purgeables aromatics) will be performed monthly.
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Table 2.11-1. Surrogates and Spiking Concentrations Recomrended for EI
Metnods 624 and 8240

Amount in Sample Extract (wg)

Compound Fraction Low H20 Medium H20 Low Soil Medium Soil

Toluene-d8  VOA 50 50 50 50
4-Bromofluorobenzene VOA 50 50 50 50
1,2-Dichloroethane-d 4  VOA 50 50 50 50

Table 2.11-2. Acceptable Recoveries of the Surrogate Compounds

Fraction Surrogate Water Soil

VOA Toluene-d8  86-119 69-127
VOA 4-Bromofluorobenzene 85-121 61-122
VOA 1,2-Dichloroethane-d 4  77-120 64-129
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2.11.2 Inorganic Internal QC Checks

Method blanks will be run at a minimum frequency of one per batch.

Duplicate analyses will be performed at a minimum frequency of one per

20 samples (5%). Matrix spike analyses will be performed at a minimum

frequency of one per 20 samples (5%).

Check standards are run every 10 samples on the atomic absorption

spectrophotometer and the inductively coupled argon plasma spectrometer to

verify that the calibration is within 10%.

Check standards are run every 10 samples on the infrared and

ultra-violet spectrometers as well as the ion chromatograph to verify that the

calibration is within 10% of the original calibration curve. When the

calibration is outside 10%, the instrument will be recalibrated and the

previous samples rerun.
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2.12 Performance and Syste" Audits

The Department of Health Services performs a systems audit every

three years. Internally, systems and performance audits are performed at

least once every three months by the supervisor of each area. QA samples

obtained from external sources are analyzed to check performance in terms of

accuracy and freedom from contamination. Notebooks, records, the employed

methodology, calculations, reporting, data quality, and good laboratory

practices are checked. The Division Quality Assurance Manager will also

submit blind performance audit samples and conduct systems audits. In

addition, AeroVironment will perform a systems audit at Acurex for the methods

referenced under Section 2.9.
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2.13 Preventive Maintenance

Acurex currently operates a three-GC/MS unit operation and is located

within 7 miles of the supplier's local Finnigan office. The preventive

maintenance of the GC/MS instruments is performed on an as needed basis in

addition to a thorough instrument maintenance twice a year. Extra parts such

as ion sources, filament assemblies, mass analyzers, and electron multipliers

are in stock at Acurex. The GC/MS Operations Manager is responsible for the

preventive maintenance of the GC/MS instruments.

The preventive maintenance of the GC instruments is also done on an as

needed basis by Richard Wood and Nicki Heath, who were formerly with Varian

Associates. Acurex is located within two miles of the supplier's local

Sunnyvale office.

The instruments used in general chemistry are maintained by the

manufacturers. The atomic absorption spectrophotometer receives yearly

preventive maintenance from Perkin-Elmer Corporation. The analytical balance

receives preventive maintenance every 6 months. The infrared spectrometer and

ultraviolet/visible spectrometer receive preventive maintenance as needed.

Logbooks are kept for each instrument showing instrument problems and service.

Supplies of instrument expendables are maintained on a three month basis.
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2.14 Specific Routine Procedures Used to Assess Data Precision, Accuraty,
and Completeness

Precision will be determined through duplicate analyses. Accuracy will

be determined on spiked sample analyses and performance audit analyses.

Whenever accuracy, precision or completeness deviates from the goal itemized

in Section 2.5, the source of the problem will be determined and corrected.

2.14.1 Precision

Precision as percent relative difference will be calculated as

follows:

IX -l X2

Precision - x 100

2

where XI is the larger value and X2 is the smaller value of 2 replicate

values.

2.14.2 Accuracy

Accuracy as percent recovery will be calculated from results of

analyses of spiked samples as follows:

A - B
Accuracy - - x 100

E--33



Section No. 2.14
Revision No. J
Date: Octorer 6, I j
Page 2 of 2

where

A = the analyte determined experimentally from the spiked sample

B = the background level determined by a separate analysis of the

unspiked sample

C = the amount of the spike added

Accuracy as percent recovery will also be measured on determinations

of performance audit samples.

2.14.3 Completeness

Completeness will be calculated as the ratio of acceptable measurements

obtained to the total number of planned measurements.
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2.15 Corrective Action

Corrective actions are initiated whenever measurement precision,

accuracy, or completeness deviate from the objectives established in

Section 2.5. In addition, corrective actions are initiated whenever problems

are identified through the internal auditing procedures described in

Section 2.12.

Corrective actions begin with identifying the source of the problem.

Examples of potential problem sources include failure to adhere to prescribed

ieasurement procedures, equipment malfunction, or systematic contamination.

Corrective actions appropriate for these problems (respectively) are more

intensive staff training, equipment repair followed by a more intensive

preventive maintenance program, and removal of the source of contamination.

The supervisor has the primary responsibility for initiating and

completing corrective actions for measurement systems. The QA Manager

monitors the progress of corrective actions and ensures that they proceed in a

timely manner. The Project Manager approves all corrective actions, and

depending on the severity of the problem, obtains concurrence from the

client.
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2.16 QA Reports to Management

The GC/MS Operations Manager, GC Task Leader, and Inorganic Chemistry

Manager are responsible for evaluating measurement accuracy and precision on a

routine basis, and reporting results from the evaluations to the Laboratory

Director and the QA Manager. Reports on corrective actions and their

resolution are prepared by the responsible individual and submitted to the QA

Manager and the Laboratory Director. Each analytical report will include data

quality information.
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STANDARD OPERATING PROCEDURES
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PROCEDURE TITLE: Chain of Custody Procedure

AREA OF APPLICABILITY: Acurex Analytical Laboratory

PROCEDURE:

1. General

1.1 Documentation of the possession of a physical sample or other
evidentiary materials is important to insure that a sample is
traceable from the time it is collected until it is introduced as
evidence in legal proceedings. Failure to provide accurate
documentation may result in unnecessary challenges to data validity.
In order to minimize these risks the folowing procedures must be
followed.

2. Sample Storage

2.1 Samples should be delivered directly to the Acurex Sample Custodian.
Registered or certified freight is also acceptable. Samples and
information regarding samples is to be signed into custody of the
Sample Custodian using Chain-of-Custody forms. The samples must be
stored in a secure area until analysis is completed or samples are
returned to the customer. Samples requiring maximum custody will be
held in locked coolers in the walk-in or outside the walk-in in the
locked Sample Control area for storage at room temperature. The
Sample Custodian will maintain a log of all samples or extracts under
extra lock-and-key.

2.2 When samples are removed from the Sample Control area, they will be
checked out by signing the person's name, date, the sample traveller,
and a rough description (such as 8 gallon ambers or 6 cyanides). The
check-out list will be kept on the walk-in wall. Samples requiring
maximum custody will be signed out using chain-of-custody forms. The
sample custodian will release samples for analysis that are under
extra lock-and-key.

2.3 When samples are returned to Sample Control, they will be returned to
the shelf designated for that purpose (shelf A in the walk-in for cold
storage and shelf J outside the walk-in for warm storage). The person
who returns the sample will place his signature and date in the
appropriate space on the check-out list. Sample Control personnel
will then replace the samples in the original storage location.
Maximum custody samples will be signed back to the Sample Custodian
using chain-of-custody forms and be placed back under extra
lock-and-key by the Sample Custodian.
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3. Extract Storage

3.1 When extractions are started, all related information will go onto a
page in the extraction bench sheet at that time. When a vial is
capped, the final volume will then be written on the bench sheet.
After a traveler is finished, all extracts will go into one or more
vial holders (no more than one traveler to a vial holder). The via'
holder will be labelled with the traveler number and the type of
analysis on the outside of the box on the short side. The vial holder
will then be taken to the designated refrigerator in the GC/MS
Laboratory. The extract list will be filled out listing the name of
the person, date, traveler, and type of analysis. Extracts from
partially completed travelers will be kept in the extraction freezer.

3.2 Old VOAs and analyzed extracts from GC and GC/MS will be taken by GC
and GC/MS personnel to Sample Control. The vials will be placed on
shelf A in the walk-in and the vial list filled out with the name of
the person, date, traveler, type of analysis and number of vials.
Sample Control personnel will then relocate the vials and write the
location in the Sample Control log. Maximum custody extracts and VOMs
will be signed in to the sample custodian using chair.-of-custody forms
and stored in locked coolers in the walk-in.

4. Disposal of Samples

4.1 Normal samples will be disposed in a safe manner two months after the
report is sent to the customer. Extracts and digests will be held for
three months after the report is sent.

4.2 EPA samples and extracts as well as in-house customer samples and
extracts will be disposed only when Sample Control receives permission
from the project manager.

5. Reports and documents

5.1 All data, reports and documents pertaining to samples are to be
assembled according to document control procedures and kept in a
secure area.

5.2 Industrial reports are stored by customer name. The current reports

come first, followed by last year's reports, and finally reports from

the year before last. After two years, reports are stored off-site.
Whenever a file is removed an "out card" will be inserted in its place
with the name of the file, the name of the person removing the file,
and the date.
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5.3 Raw data of industrial analyses is stored for only one year on-site.
Unlike final reports, raw data is stored by traveler number.

Approved by: 4. A- ' 7' Date: .- -K
51~ H. Taylor, Jr. 7 "

La~oratory Director

Reviewed by: _ _ _ _ _ _ _ Date: /
TeC 3. willnite

Quality Assurance Representative
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PROCEDURE TITLE: SECURITY OF LABORATORY

AREA OF APPLICABILITY: Acurex Analytical Laboratory, Organic Extraction Area

SCOPE:

PROCEDURE:

1. Exterior Doors

1.1 All exterior doors will be kept locked and closed unless fully
monitored by an Acurex employee. The front door will be
unlocked during business hours while an Acurex employee is at
the front desk. If the employee leaves the reception area, the
front door will be locked.

1.2 Fully monitored is defined as the Acurex employee having
complete knowledge whether someone has entered the building or
not entered.

2. Visitors

2.1 Visitors to facilities will be fully monitored by Acurex
personnel until they enter the facilities' offices. Facilities
personnel will monitor their visitors back to the reception
area or out the door if the reception area is empty.

2.2 Most visitors to EED personnel will sign-in, receive a cloth
Acurex identification tag, be escorted while in the building,
and sign-out.

2.3 Visitors do not include Acurex personnel who have an Acurex
identification badge (permanent or temporary) and Acurex
contractors who have an Acurex "C" identification badge.

3. Unauthorized Entry

3.1 Visitors who are not escorted will be challenged. The visitor
should be escorted to the person who is being visited or out
the door. The visitor should be logged-in if that has not been
already performed. If the visitor will not comply with verbal
requests, Acurex Security should be notified immediately.
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PROCEDURE (Continued)

4. Interior Doors

4.1 The sample custodian is responsible for locking the wal#-in
refrigerator at the end of his shift. Anyone using the wa'.,-'
refrigerator after the sample custodian has left is resporsl ''e
for maintaining its security.

4.2 The last person in the water laboratory is resporst'e fz-
locking all interior doors In the water laboratory. 'me 'as*
person in the GC/MS is responsible for locking all ,-te--c
doors in that area. The receptionist is responsible lzr
locking the front office files at the end of MIS sm" t . Al-,:-e
using those files after the receptionist has left is
responsible for maintaining their security.

5. Data Archives

5.1 All EPA reports and oi Ial raw data w.'lM be :'ace
out of the locked fiTes by only the document co*-'' :e,.

5.2 Industrial reports and raw data will be placed -., 'at-t--
files by a member of the operations group. Reports ai- caa
may be removed by inserting an "out" card in place of the 1' e.
This card will have the name of the person using the fie.
date, and title of file.

5.3 Industrial reports will be put in cold storage a'te- 2 years.
Industrial raw data will be put in cold storage after I year.

Approved by: Date:
,john H. Taylor I

Laboratory Dl rector

Reviewed by: & e Date: 9 2- / fg

Erick Hagmann
Quality Assurance Representative
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DEPARTMENT OPERATING PROCEEDURE

OP-DIV 5
PAGE I of 2
DATE: August 30, 1984
REPLACES: Original

PROCEDURE TITLE: Sample tracking on IFBs

AREA OF APPLICABILITY: Acurex Analytical Laboratory

PROCEDURE:

1. Sample Preparation

1.1 Preparation of IFB samples will be documented. All analysts will have
a permanent laboratory notebook. Bench sheets will be used to Ienote
when sample extraction starts, finishes, and when samples are
delivered to instrumentation area (bottled date). Notebook pages and
bench sheets will show the EPA case number and sample number. The
initials of all analysts working on extractions will be written on the
bench sheet as well as the date.

2. Sample Analysis

2.1 The analysis of IFB samples will be documented. All analysts will
have a permanent laboratory notebook. Instrument logs will be used to
denote when sample analysis begins. Notebook pages and instrument
logs will show the EPA case number and sample number, date, and

analyst initials or name. A signature record with initials will be
kept by the document control officer.

3. Document Filing

3.1 The Document Control Officer will assemble all notebook pages, bench
sheets, chromatograms, computer printouts, copies of instrument logs,
and other appropriate information in a case file following procedure
OP-QA 4. In the case file will be a copy of the final report which
will show when the report was mailed. The document file also includes
a document inventory which lists all documents by serial number, case
number and region number for each document.

3.2 After 6 months the complete case file will Le purged and forwarded to
EPA.
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OP-DIV 5
PAGE 2 of 2
DATE: August 30, :9;4
REPLACES: Original

4. Receipt of Vials after Analysis

4.1 After the report is sent, the sample custodian will take possession of
all IFB vials for a case. Six months after the case is submitted,
vials will be shipped back to EPA or properly disposed. The final
disposition will be recorded.

Approved by: 4z 5 a t :
M. ClairT'Fergus on 6
Operations Manager

Reviewed by: -" Date:. ..
ec .Wilihite

Quality Assurance Manager
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DEPAP-VE'1T OPERATING PROCE? AP

OP-SC: I
PAGE 1 OF 2
DATE:-T31T7
REPLACES: 5/28/El

PROCEDURE TITLE: Receipt and Opening of Samples

AREA OF APPLICABILITY: Acurex Analytical Laboratory Sample Control Center

PROCEDURE:

All packages received by Acurex Laboratory Shipping and Receiving Department
which are not clearly marked as being purchased items are delivered to the
Sample Control Center.

Upon receipt thepackage will be opened by the Sample Custodian. The contents
and any paper work will be examined. If the containers are broken or if there
is leakage, the custodian will wear disposible gloves when handling the sample s,,
and then properly dispose of the packing materials. If the sample has a strong
odor or appears volatile, it will be placed immediately in a hood area.

All caution statements that arrive with the sample or are on the package snould
be noted, ie., toxic, caustic, flammable.

If a letter, P.O., request form, or other correspondence is included in the packa~e,
it is used to check the contents. The Sample Control Pending Work File and the
Master Client Card File are also checked for pertaining memos, P.O.'s,
correspondence or information.

All information is checked and any deviations are noted on the correspondence
and/or traveler.

If the samples are time critical they will be logged-in first. The project
chemist should be notified at once.

If there are questions or problems the following procedures will apply:

1. If there are broken samples or unmatched sample ID's or codes, the Sample
Custodian may contact the client directly to resolve these problems.

2. If there is no correspondence or information in either the Work Pending
File or the Standing Order Customer Card File, the Sample Custodian
will notify the Marketing Manager and the Lab Supervisors to determine
the originator of the job. The originator will then call the client to
resolve the problem.

3. Problers should be resolved in the quickest manner so that analysis
can begin as soon as possible.

4. Correspondence (P.O., memo, request) which arrives separately from the
sample should be stamped with the date received and filed alphabetically
in the Work Pending File.

E-45



:ae -. :

DEPARPYENT 0PE0.A7:NG PPOH-.'-PE ;e;' aces:

5. Special instructions concerning a group of samples will be followed as
mucn as is possible within the sample log-in procedure.

6. Samples that are involved in court cases should be handled according to
OP-DIV 1, Chain-of-Custody Procedure.

7. When correspondence has remained in the Work Pending File in excess of
15 days and no samples have been received, the correspondence will be
taken from the file and turned over to Marketing (or other originator)
for handling and follow-up with the client.

8. Purchase Orders

8.1 When P.O.'s are received with the samples, they will be processed witn
the other paperwork and attached to the traveler.

8.2 When a standing P.O. (one which covers more than one shipment of
samples) is received it will be stamped with the date received. A
copy of the P.O. will be kept in the P.O. Tickler File in the month
of expiration. The P.O. number will be noted in the Customer Card
File. The original will be placed in the Customer Contract File.

8.3 When P.O.'s are received independently of the smaples:

8.3.1 They are stamped with the date received.

8.3.1.1 If the samples have already arrived and have been
logged-in, the appropriate traveler is found and the
P.O. is attached.

8.3.1.2 If the samples have not been received the P.O. is placed
in the Work Pending File along with any other corresponcer:e.

8.4 When P.O.'s are received after the job is completed and invoiced:

8.4.1 P.O. is stamped with date received and the P.O. number is noted

in the Request for Invoice Log. The P.O. is then filed in the
Client Final Report File with the appropriate traveler.

Approved by: '& Date:_________
na K. B non, Manager

Sample Control Center

Reviewed by: 6 Z4Date:_____
Erick Hagmann
Quality Assurance
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TE:HN:CAL 0PE Ai'U OVCED2PE

OP-SCC 3
PAGE I of 3
DATE: July 24, 1985

Replaces: OP-SCC 3
Awgust 31,

PROCEDURE TITLE: Sample Custodian Duties

AREA OF APPLICABILITY: Acurex Analytical Laboratory, Sample Control Area

SCOPE: Description of Responsibilities and Duties of Sample Custodian

PROCEDURE:

1. Receiving Samples

1.1 The Sample Custodian responsibilities include controlling the sample
from receipt through analysis to the disposal of the sample. Upon
receipt of samples, the Sample Custodian will check for the presence
of work orders or other information about sample analysis from the
project managers and sales staff in the Work Pending File. The Master
Client Card File will be checked for additional information. If
necessary, the project managers or sales staff will be consultec.

1.2 The Sample Custodian will check the condition and integrity of sample
containers to see if they are intact, not leaking, and properly
preserved. After sample integrity has been assured, the samples will
be logged-in.

1.3 The Sample Custodian will assign an Acurex identification number in
the Sample Control Log Book and record the client name, date of
arrival, number of samples, and the due date of the report.

1.4 When IFB samples do not arrive on time or when a problem comes up from
the paperwork with IFB samples such as missing samples, broken
chain-of-custody seals, or unusual instructions, the Sample Custodian
will notify the IFB project manager and Sample Management Office.

2. Traveler

2.1 The Sample Custodian will completely fill out a blue traveler for each
batch of samples. This includes: client informaton, areas involved
in analysis, report writer, laboratory ID number, charge number,
sample location, number of samples, type of samples, holding time, EPA
case number for IFB samples, whether samples are known or suspected to
be hazardous, date traveler issued, date samples received, associated
due dates, special instructions, customer sample identification,
corresponding Acurex identification, required analyses and quality
assurance, and billing information.
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OP-S3C 3
PAGE 2 of 3
DATE: Jy 24, 1985

Replaces: GP-SCC 3
Au;.st 3.,

2.2 The front side copies of the traveler will be distributed to the
appropriate laboratory supervisors and the project manager/sales
representative.

2.3 If corrections, additions, or deletions need to be made to any
traveler, copies of the revised edition will be marked with a yellow
highlighter pen "revised," dated, and initialed.

2.4 All correspondence, memos, PO's, phone messages, bills of lading anc
technical information will be attached to the original blue traveler
and held in the Sample Control Center until the job is completed.

2.5 Each sample bottle will be laneled with the assigned laboratory ID
number and stored according to OP-DIV 1.

3. Sample Access and Disposal

3.1 The Sample Custodian will see that all samples are stored in
controlled access areas according to OP-DIV 1.

3.2 Samples will be disposed by the Sample Custodian in a safe manner
following OP-DIV 1, OP-SCC 4, and OP-ORG 28. Water samples that do
not contain significant levels of known hazardous materials will be
diluted and washed down the drain. Soil or sludge samples that do not
contain significant levels of known hazardous materials will be placec
in the trash with the sample container lids removed. Liquid organic
samples which are not known to be hazardous such as oil, will be
disposed into the flammable solvent drum. Hazardous materials will be
collected and sent to a Class I dump. The project manager will make
the determination as to whether a sample is hazardous or not.

4. Weekly Status Reports

4.1 Each week the Sample Custodian will prepar? an input into the Status
Report on all new samples within the past week. This includes the
traveler number, number of samples to be analyzed within each area of
the laboratory, due date, and price.
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oP-scC 3
PAGE 2 of 3
DATE: ly 24,

Replaces: OP-SCC 3
A-utS: 3", - -

4.2 The Sample Custodian will also fill out the weekly IFB report on te
number of samples received and status of late reports. The reoort
will then go the laboratory director for his approval before mailin g
to Sample Management Office.

Approved by: _ Date: _ _ _ _ _ _-

Greg N ic li
Manage Inorganic Chemistry

Reviewed by: - Date: - -
Sarah R. Scnoen, Ph.D.
Quality Assurance Representative
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INSTRUMENT OPERAT:NG P:?CEDUJE

OP-INORG 13
PAGE 1 of I
DATE: August 29, 1984

PROCEDURE TITLE: AAS Setup for Heated Graphite Furnace Determinations

AREA OF APPLICAB:LITY: Acurex Analytical Laboratory, Inorganic Analysis Area

SCOPE: Setup of Perkin-Elmer 460 Atomic Absorption Sepctropnotometer For
Heated Graphite Furnace Determinations.

PROCEDURE:

1. Instrument Setup

1.1 Refer to Instrumental Operating Procedure "Atomic Absorption
Spectropnotometer Setup For Flame Determinations", Section 1.

2. Heated Graphite Furnace Setup

2.1 Install HGA furnace. Check alignment of furnace with AA in
aDsorbance mode. Replace graphite tube and adjust injector for
proper fit. Fill acid rinse reservoir and clean furnace windows.
Turn on cooling water and purge gas. Refer to "Analytical Metnods
For Atomic Absorption Spectroscopy" for proper dry, char, and
atomization temperatures.

3. Calibration Programming

3.1 Refer to Instrumental Operating Procedure "Atomic Absorption
Spectrophotometer Setup For Flame Determinations".

Approved by: Date: / 'y

Ma a , Inorganic Chemistry

Reviewed by: Date: O6P?/. /?-y
Ted B. Willhite
Quality Assurance Representative
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INSTPU'ENT CPz-AT:NG D;OCEDURE

OP-INORG 14

PAGE I of 1
DATE: August 29, 1964

PROCEDURE 'T:.E: Atomic Absorption Analyses

AREA OF APPLICAB:LITY: Acurex Analytical Laboratory, Inorganic Analysis Area

SCOPE: Treatment of Samples During Atomic Absorption Analysis - Flame or HGA

PROCEDURE:

1. Standards

1.1 Refer to "Analytical Methods for Atomic Spectroscopy" for aocroprla:e
stanCard levels. Standards are checked against a National Bureau of
StanCaras certified reference material where applicable.

1.2 Samples are bracketed by the standards. Any sample read as off scale
is diluted to a suitable level. Calibration checks are run every 5-
samples. A greater than 10% drift indicates the need for
recalibration.

2. Matrix Checks

2.1 Each type of sample matrix is checked by methods of standards
addition. If there is more than a 10% difference between the strai,'gt
reading and the standard addition run, all samples should be
quantitated by MOA.

3. Quality Control

3.1 Quality control normally consists of ten percent duplicate samples,
ten percent spike samples and a method blank per batch.

Reference: "Analytical Methods For Atomic Absorption", Perkin-Elmer Corp.

Approved by: Date: A .2,, Y9reg Ni~ 11-

Man , Inorganic Chemistry

Reviewed by: Date: c
Ted'S. Willhite
Quality Assurance Representative
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TECHNICAI OFERATING PROCEDURE
OP-OA 6
PAGE 1 of I
DATE: March 1,1964

Replaces: Original

PROCEDURE TITLE: Laboratory Notebook Policy

AREA OF APPLICABiLITY: Acurex Analytical Laboratory

PROCEDURE:
1. General Requirements

1.1 All raw data and calculations that are not written
on printed data forms will be correctly entered into
a laboratory logbook in a legible and orderly
fashion such as tables.

I.- Example calculations and units will be included.

1.Z Observations and conclusions will be included.

1.4 If the procedure can not be found in a SOP,
published method, or in a contract, it will be
written. A reference to the procedure and any

changes will be written.

1.5 The sample traveler number and customer ID numbe-
will be included.

1.6 The date that the work was started will bs written.

1.7 Only black Ink should be used. No white-out will be

used. Where part of a page is left blank, an .A.

should be used to fill in the remainding space.

2. Requirements for work that may go to court (IFB, etc.)

2.1 All pages used will have the case 0 written on the
page (only one case per page). Also the signature

of the person doing the work and a co-signer will

appear on each page.

2.2 Copies of notebook pages will go to the document
control officer.

Approved byt ------

Greg (CollI
Ope 4tions Manager

Reviewed by: - --
Erick Hagmann

Quality Assurance Representative
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Chain of Custody Forms
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ENVIRONMENTAL SAmPLING DATA 09141L USE ONLY

L .- se.fr ~ ~ p SAMPLINC iT 71

BASE *-EqE SAMPLE :...:~

AMPLNG S,TE OESCR P',ON

OATE C0Li..ECTION BEGAN TIME COLLECTION BEGA N 1 COL...EC'ON MET"1OO

5 ~ IL PISD. -dorr GaS COMPOSTE _ -OURS

MAIL CRIGINAL I 
REPORTS

To COPY I

chahf.dl Copy 2
SAMPLE COLLECTEO By NaVm*.Grade.APSC, SI #A"E - AuTc'ON

REASON FOR JUA-ACCIOENT INCI;;ENT C.COMPLAINT FFOU{o UPICLEANUP
SUBMISSION R.ROUT1NE/PERIOOIC N.NPOES O.T Etpc'r, I'

BASE SAMPLE NUMBER OWL pam..

ANALYSES REQUESTED check apProp,.fo blocksu

GROU A ardness 000 __ iuStl _____500_6__L___1AGROUPT

Ammonia 00610 Irn005 Rsde oaie 055 Bromoform I1u

'010 405 __NT .0
__________Oxygen________ Lead Siic Brornodichloromethane

00625309
eldahl Nitrogen M agnesiumn Specific Conductance Carbon Tetrachorde

1

111strate U0I MnaeeU 55 SlaeIJ ! Chl oro form 51u

00615 MruySti.Chloromethane

il S& Grease 006 ikl_707 Surfactants -MVBAS 1 D16 i0bromrochtoromethaneo

rganic Carbon 00680 Poassiumn 00937__Turbidity___00076 Methylene Chl: rtde 44-:

Orthophosphate 00671 Seeim017Tetrachloroelhvienr.

ho j-isoh oru s. To ta1 006 ISilver 0107 1, 1. 1-Tri ch Ioaro e tjan e

~Sodium 00929 11t_ RU Trichloroethylene

T_ O 01059 BHC Isomers Trihalomethanes

Cyanide. Total 00201ic )09 2 Chlordane 33 PCB.

00722 I39370

Yvanide.Free ~DDT Isomers 2- -

Alkluxty.iRbOUP G ndane

71870on HO rcaeI ethoxychlor 3 _______________

Arsenic 01002 Carbon Dioxide 00405 Toxaphene 39400_________

Isaum 100 Chorde 094 2.-D39730 0H SITE ANALYSES

Beryllium 01012 Color 00080 2,4.S.TP-Silveit 39760 Parameter

Cadmium_0_02_Iodide_7186 Chlorine,To~~o

_ _ _olDisoled OW

_______________ 0103 ResdueTot 0050 p 004001

;T 7300 00010'hroium 0132 Rtwdaeil~iterable(TVS)
7 0 0  RU Temperature ____

________________ Revidue.Noatilteroble -'1 Sulfide. ________

AF "O"M 2752
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ENVIRONMENTAL SAMPLING DATA 01"L 1199 ONLY

-- *r*.; .,p.,,SAMPLINGSPTE
IDENTIFIERA

BASE *oCRE SAMPLE Z;-L.E:-TEE

OAFE :OLLECToN BEGAN TIME COLLECTION BEGAN COLLEZ::ON MET..OO

I 16, '2 oi lck i04~ COMPOSITE ____ OURS

MAIL ORIGINAL I .,

REPORTS : 1
To COPY I

P~neICOPY 2 +'1
S AM PL S,;LfrE C 7E BY .V. ,ard.APSC, SIGNATU~&~.i.. UOO

REASON F:ZR A.ACC'OENT'INC IOENT C-COMPL' NT 10F O0* EANup ,

SUBMISSION ME R.ROU TINE 'PERIOOIC N.NPOES - R*C I Ir .'

BASE SAMPLE NUMBER ~ e ~ -

ANALYSIS REQUESTE6 check appopr,.t* bliek

GR'PA00900 50086 1: U
rdRPA -[, cn e ss Residue, Settleable ,-, LR014P G

Amoia-0610 -1.01045 etle.osa 00505 1Bofo 32.M4

340 01051 05
:heroical Oxyge Dema0d ead Silica Bromodichloromethane

00625 - -7w- l-
CeLdahl '41.tr, en avescur Specific Conductance Carbon TetraChLoride3

Nitrate ub ganese Sulfate Chloroform 3I1

00615 Menr 71900 Suft 00740 Chooeiae 34418'

ii SL Grease 00560 44cu 01067 Surfactants -MB 386)irmchooekae
2

10r

ranic Carbon 00680 P assium 00937 1Turbidit 00076 Methylene Chloride

Orthoohosohate 00 S lenium 01147 Tetrachloroetklyiene

ihosphorus. Total 00665 lver 01077 ! I,l-Trichloroethane 3;t

Sodium 00929 GROUP H4 Trichloroethylene

Ci -tjI7RO0UP 0 Thalliumn 01059 BEIC Isomers 3940 rdalontetjianes

Cvanide.Total 072 0 IZiC 01092 Chlordane --- F30 PCBa

vde. Free )0722 DDT Isomers 39370 /Z ,. C
Dicldrut 39380

GROUP E GROUP G Endrin 39390

S23 A7dt~tl 0508 39410
ho s 323 ~iiyTtlHeptachlor

Alkalini tyTotal 00410 Heptachlor Epoxide 392

GROL P AlFint Biant
0 0 4 2 S 98

IFlaiiy iabnt Lindane

6ntnv0,1097 Brasside 7170 Methoxychlor 39B

rs en ic 01002 Caftan Dioxide 00405 Toxaphene 390

0Barium 01007 Chlornd* 00940 2.4-1) 39730 ON SITE AN4ALYSES

Bseryllium 01012 Color 00080 2,4.5-TPSIVOK 39760 Parameter Value

k,.01022 Fluoride 00951 1. 4. S-T 39740 Flow 50050 ng

admiiim 01027 Iodide 71865 Chlorine. To A
60  i

alcium 00916 OdorT 00086 Dissolvedd&%% r. j

Chomun.otl 01034 *iuoaJ 005001 00400

Chromu 0103 'wM&eiFktwuA(7w) 7
0 0 GROUP I Tempeara tur0e0 1 0  )

0,110421 00'0 1 fide,004

COMMENTS 141A4~

AF FORm 2752
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ENVIRONMENTAL SAMPLING DATA 09ML Uft ONLY

U'.0 Iht. sP.C. to, inochani'Cal -nP-(n) SIP IGST

DATE COLL.ECTION BEGAN TI'ME COLLECTION BEGAN COLLECT N METHOD
1' ~ ~ 2 h- Clock) COMPOSITE ___ OR

MAIL ORIGINAL L) 1r
REPORTS

TO COPY I
,c-lC, IF
changed) COPY 2
SAMPLE COLLECTED BY VYa. God.AFSC, R

40 25179 - -
ReahNtOR ena eium4 INecific Conuctnc Carbon Tetrachloride

GR0680 Potassu TResidue, Stlae50076

sS

GROUPca Dxe Dem. hallu 015 Silicaom 394 Brhomihaeihane

vaid.Tt 0 07205 in 0092 Chor00 95 C
Diedei 

e98 

-

GROUPEl .1 GROUPu Sedricndcae 3ar390 Terclrd

32'30at aty~ntal 70508 teachooro3941

A6L5 ercr T ta 7100 00e740li 3441d8

ANioy 19 Bickld Sufcat -.4Athoxychiorormeta

A)rsenic012 Carbo 8 Dioxidem 00405 Toraihiny 3006 Mtye Clrd

adtopispat J06102 Ioie 7186 Chlohrinethv? e
Cacim00965 Odor 010776 Diamol

Chromaiu.Ttal 070 Iidui009e.Total 335 P EI
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ENVIRONMENTAL SAMPLING DATA OEMIL US& ONLY

V.. 'h,. pal. I., -h-1-1l -p- SAMPLIN SITE ...

0ArE COLLECTION BEGAN TIME COLL.ECTION BEGAN COL ~'ON METi400

~~Y WMD_ 24 )a, ik -l 'GA's - COMPOSITE___ HOURS

MAIL ORIGINAL .47 S~)~ ~ /
REPORTS S7A

0O COPY I

SASE SAMPLE NUMBER nPS-

GROUP A /ardness 090 Residue.Settleable 506 LJA]U GROU:P T

mnL V0 ron 045 Residue. Volatile 055 Bromoform 3'14

k0340 01051 Uf9310
h rical Oxygen Dem and ead Silica Bromodichloromethane

jeldahl Nitrogen 065 agnehum 097 Specific Conductance 0005 arbon Tetrachloride -20

Nitrate JM011U anganese ULZ3 Sulfate UY5 Chloroform3Z J
00615 ercurl, 71900 Sulfite 00740 Chloromethane 34418

il & Grease OO6 ickel 067 Surfactants -IIBAS 320 Dibromochlorometlianei~~

ranic Carbon 00680 ,,Ipotassiumn 00937 Turbidity 00076 Muethylene Chlonde 4-

Ort0hooshate 00671 g/Selenium 01147 Tetrachloroethy lene 3-44-;

has horus. Total 00665 Si~lver 01077 11,l.1-Trichloroethane 4 0

.4Sodium GRU00929 ROPH Trichloroethylene -

GROUP D Thallium 01059 IBHC Isomers 39340 Trihalomethanes

yanide.Total 00720 Zinc 1)1092 Chlordane 39350 PCBs

r 0722DDT Isomers 370 00 1-

Oseldrm, 39380 A1,j j /4;
7FI GROUP E GOPG ndzi39390

Phenols 32730 Ag dity, Total 70508 Heptachtor341

IkaLinityTotat 00410 Heptachlor Epoxide 392

GROUP F Alkalinity. Bicarbonate 
00 42 5  

Lindane 393

Antimony c. 04097 D8romide eiocho

Arsenic 01002 Carbon Dioxide 00405 Toxapsene 39400

Barium 01007 Chloride 00940 2.4-D 39730 ON SITE ANALYSES

Beryllium 01012 Color 00080 2,4.TP-Sivon 39760 Parameter Value

42 ran 01022 Fluoride 00951 2 4. 5-T 370Flow 50050 g

V amu 12 oie71865 Chioriui,ToAt60  .0

L.0Clim096 Oo 006DsovdI .j
JAFhoim Toa 2752ltsdsjoa 0S H 040 n

l~hrmiumV1 0032 M614 Fil e(IM F703 0GRUI eprt,601 C



ENVIRONMENTAL SAMPLING DATA 6111 v"ONLY

t:.. III- spa- :oI. a, w- e -Ii Imp,,.t)SA P IG IT

"ATE -OL ECTION BEGAN TIME COLLECTION BEGAN COLLECT N METHOD
"DD( ~ t24 ho.,, .lock)(Y AS COMPOSITE H___ OURS

MAILOI NL~ A-
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SAMPLE COLLECTED 13Y Nam, G,ad..AFSC) SNT- 0O
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GR 06P5 Mercury J0900 Rsue, Settleablen 5086GRUPT

ii ~ ~ " " rae iO~) Nce 01057 Surlcat -MA 6O DBromochioromethane 32101

eahNicrogn Potau % ssium 00937 Turbidic Conuctnc Carto e trchloride 714423
Orto a haemelecumy 3147 t Terchloroehne

khosphorus Total 00665 1Sti.er 01077 1.1.1Trchloroethane 3- ;1

Sodim 1029 iGROUP H4 Trichloroethyjerie

GROUP D Thallium 010S learnIsoers 39340 Trihalomethanes 820

yanideTotal 00720 lZic M192 Chlordane 39350 PCBa
Va~eFe 07 22 DDT Isomers 39370
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GROUP E fGROUP G ndrmn 39390
39l

LPh-no s 32730 Acidi.ty. Total 758 Heptachlor 3941

Alkalainiryjtsn A0410 Heptachlor Eposiie 392

GROUP F AlkatinityBicarbonate'- Lindae

Antimony 007 Bromide M ethoxychlor

Arsenic 01002 Carbon Dioxide 00405 Toxaphene390

Barium 0100? Chloride 00940 .4-D 39730 OH SITE AN4ALYSES

Beryllium 01012 Color 0080 2.4.5-TP11lve 39760 Parameter Value

:30 ,o, 0102 2 Fluoride 095 2.lS ST 370Flow 500

Cadmium 01027 ilodid* 7186S Chloru..TzW6*0

Calcium 0)0916 Odor 1)0066 Dissolved %

Chroriium.Totat 01034 esidue.Total 00500 pH 00400

CrmuVI 0103 i ftia.FilterawlS 
0 0  GRU000mes upo10

01042 00530 0045

COMMENTS
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:A7E Z0L.-E:0>ON BEGAN 1ME COLLECTION BEGAN CGL-FCGIN METGOO

TMD 4 ourclck ACOMPOSITE O___IURS

MAIL 3RIGINA, --
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h - g , C O P Y 2
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GROUP A J0900 50086 GROUP T
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)065 9;005 20

j~eldahi N irroge a gesium Specific Conductance Carbon Tetrachloride
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Oanic Carbon )0680 P-tassium 00937 Turbidity 00076 tdethLr ene Chloride 143
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G. LABORATORY DATA

G. 1 Using the Laboratory Reports

This appendix contains all sample analytical data collected during the
course of this project, in the form of original laboratory reports. All
analysis reports were generated by the Acurex laboratory, and are arranged
numerically by laboratory report number, which appears at the top right-
hand corner of each page of data (see figure G-1).

The data are organized in the reports by analytical parameter, and are
reported under the six-digit sample ID number (the leading three digits
are always zeros). These parameter categories represent separate report
sections: volatile aromatic organics, volatile halogenated organics, atom-
ic absorbtion metals (As, Se, Hg), ICP metals and minerals (Ba, Cr, Cd, Pb,
Zn, Fe, Ca, Mg, Mn, Na, K), alkalinity (carbonate, bicarbonate, hydroxide),
total dissolved solids, anions (STD 429), total cyanide, total recoverable
phenolics, and total petroleum hydrocarbons. Therefore, in order to research
all data for a particular sample, the reader must refer to each parameter
section which applies to the sample. Each ground water sample has one sample
ID number, thus each parameter is reported using the same ID number. -

To retrieve data from the reports, the reader must first determine the sample
ID number for the well of interest. This may be accomplished by referring
to Table G-l, which is a listing of all sample ID numbers and their corre-
sponding well numbers. The results may then be found in the reports , along
with the analysis dates, surrogate recoveries (where applicable), and method
detection limits on the same page. Table G-1 lists the collection date and
time for each sample, sorted by sample ID number,for computation of holding
times. Table G-2 presents field chemistry data (pH, conductivity, temperature)
for both sampling rounds,and is sorted by well number.

Most of the parameter data will include a "detection limit factor" for each
sample. For water samples, this is a dilution factor for high-concentration
analytes. The actual detection limit for a particular sample is determined
by multiplying the method detection limit (in the last column of each page)
by the detection limit factor.

In addition to sample results, the reports also include laboratory QA/QC
sample results and second-column confirmation results. A sample type code
appears above the sample ID number:

LAN - Sample analysis
MB - Method blank

LDU - Laboratory duplicate
LSP - Laboratory matrix spike
MSL - Matrix spiking level
DET - Method detection limit
LAC - 2nd column confirmation run

For volatile organic analysis results (EPA Methods 601 and 8020), all
compounds reported detected at or above the method detection limit have
been confirmed (except methylene chloride). Second column results are re-
ported at the end of both VOA sections under the sample ID number, and are
separate from the original sample analysis report. For compounds which
were detected in the first analysis but not confirmed, the original value
is reported and flagged with a footnote ("n"). Samples for which compounds
are confirmed at a different concentration are reported using the first-
column result.
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TABLE G-I
Page 1

MATHER PHASE II, STAGE 3
GROUND WATER SAMPLE LIST

SAMPLE PROJECT DATE / TIME BORING/ STATIC SAMPLE AV REF
NUMBER NUMBER COLLECTED SITE WELL # WATER LVL TYPE NUMBER

000601 10416L 12/08/86 13:00 WD DH48 G DH48G2
000602 10416L 12/08/86 14:15 WD DH63 G DH63G2
000603 10416L 12/08/86 15:15 WD DH10 G DH1OG2
000604 10416L 12/08/86 16:45 WD DHII G DH11G2
000605 10416L 12/09/86 07:25 WD DH61 G DH61G2
000606 10416L 12/09/86 08:30 WD DH62 G DH62G2
000607 10416L 12/09/86 09:35 WD DH47 G DH47G2

000608 10416L 12/09/86 09:35 WD DH47 GD 000607
000609 10416L 12/09/86 10:50 WD DH60 G DH60G2
000610 10416L 12/09/86 11:40 71 DH46 G DH46G2
000611 10416L 12/09/86 12:40 71 DH59 G DH59G2
000612 10416L 12/09/86 15:00 WD DH40 G DH40G2
000613 10416L 12/09/86 16:00 71 DH55 G DH55G2
000614 10416L 12/09/86 17:00 71 DHO8 G DH08G2
000615 10416L 12/10/86 07:45 NE DH65 G DH65G2
000616 10416L 12/10/86 09:45 NE DH76 G DH76G2
000617 10416L 12/10/86 10:20 NE DH75 G DH75G2
000618 10416L 12/10/86 11:15 NE DH64 G DH64G2
000619 10416L 12/10/86 14:00 NE DH73 G DH73G2
000620 10416L 12/10/86 15:00 NE DH66 G DH66G2
000621 10416L 12/10/86 12:50 BP HW04 G HW04G1
000622 10416L 12/10/86 15:35 BP MB01 G MBO1GI
000623 10416L 12/10/86 14:35 BP K09 G K09G1
000624 10416L 12/10/86 13:35 BP HW03 G HW03GI
000625 10416L 12/10/86 15:50 BP MB04 G MB04G1
000626 10416L 12/10/86 14:15 BP HW05 G HW05G1
000627 10416L 12/10/86 13:20 BP HW06 G HW06G1
000628 10416L 12/10/86 12:30 BP HWO1 G HWOlGI

000629 10416L 12/11/86 07:50 71 DH58 G DH58G2
000630 10416L 12/11/86 07:50 71 DH58 GD 000629
000631 10416L 12/11/86 08:50 71 DH09 G DH09G2
000632 10416L 12/11/86 09:50 71 DH42 G DH42G2
000633 10416L 12/11/86 10:45 71 DH57 G DH57G2
000634 10416L 12/11/86 12:45 71 DH41 G DH41G2
000635 10416L 12/11/86 13:40 71 DH56 G DH56G2
000636 10416L 12/11/86 14:20 71 DH97 GB
000637 10416L 12/11/86 15:10 71 DH07 G DH07G2
000638 10416L 12/11/86 16:05 71 DH43 G DH43G2
000639 10416L 12/12/86 07:15 71 DH44 G DH44G2
000640 10416L 12/12/86 09:15 71 DH45 G DH45G2
000641 10416L 12/12/86 09:15 71 DH45 GD 000640
000642 10416L 12/12/86 10:45 NE DH49 G DH49G2
000643 10416L 12/12/86 12:15 ACW DH70 G DH7OG2
000644 10416L 12/12/86 12:45 ACW DH52 G DH52G2
000645 10416L 12/12/86 14:30 ACW DH53 G DH53G2
000646 10416L 12/12/86 16:00 ACW DH71 G DH71G2
000647 10416L 12/12/86 15:00 BP AC01 G AC01GI
000648 10416L 12/12/86 15:35 BP JT01 G JTO1GI
000649 10416L 12/13/86 07:30 ACW DH54 G DH54G2
000650 10416L 12/13/86 09:05 ACW DH72 G DH72G2
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TABLE c;-I (continued)
Page 2

MATHER PHASE II, STAGE 3
GROUND WATER SAMPLE LIST

SAMPLE PROJECT DATE / TIME BORING/ STATIC SAMPLE AV REF
NUMBER NUMBER COLLECTED SITE WELL # WATER LVL TYPE NUMBER

000651 10416L 12/13/86 10:00 ACW DH50 G DH50G2
000652 10416L 12/13/86 10:20 ACW DH50 GD 000651
000653 10416L 12/13/86 11:00 ACW DH51 G DH51G2
000654 10416L 12/13/86 12:20 ACW DH69 G DH69G2
000655 10416L 12/13/86 14:25 ACW DH68 G DH68G2
000656 10416L 12/13/86 15:00 ACW DH01 G DHO1G2
000657 10416L 12/13/86 15:40 ACW DH67 G DH67G2
000658 10416L 12/14/86 08:10 ACW DH02 G DH02G2
000659 10416L 12/14/86 08:10 ACW DH02 GD 000658
000660 10416L 12/14/86 07:50 ACW DH85 GB
000661 10416L 12/14/86 08:55 ACW DH03 G DH03G2
000751 10416L 11/10/86 11:30 ACW DH51 G DH51G1
000752 10416L 11/10/86 15:00 ACW DH52 G DH52G1
000753 10416L 11/18/86 09:00 ACW DH70 G DH70G1
000754 10416L 11/11/86 11:00 ACW DH53 G DH53G1
000755 10416L 11/11/86 12:30 ACW DH71 G DP:71GI
000756 10416L 11/11/86 15:10 ACW DH54 G l'154G1
000757 10416L 11/11/86 16:30 ACW DH72 G DH72G1
000758 10416L 11/11/86 17:30 ACW DH03 G DH03G1
000759 10416L 11/12/86 09:30 ACW DH67 G DH67G1
000760 10416L 11/12/86 12:30 ACW DH68 G DH68G1
000761 10416L 11/12/86 13:10 ACW DH01 G DHO1G1
000762 10416L 11/12/86 13:10 ACW DH01 GD 000761
000763 10416L 11/12/86 15:15 ACW DH50 G DH50G1
000764 10416L 11/12/86 16:45 ACW DH02 G DH02G1
000765 10416L 11/13/86 09:30 ACW DH69 G DH69G1
000766 10416L 11/13/86 11:00 WD DH63 G DH63G1
000767 10416L 11/13/86 12:50 WD DH48 G DH48G1
000768 10416L 11/13/86 14:50 WD DHM1 G DH11G1
000769 10416L 11/13/86 16:45 WD DH61 G DH61G1
000770 10416L 11/13/86 16:45 WD DH61 GD 000769
000771 10416L 11/14/86 08:15 WD DHI0 G DH1OG1
000772 10416L 11/14/86 09:15 WD GB
000773 10416L 11/14/86 11:00 WD DH47 G DH47G1
000774 10416L 11/14/86 12:30 WD DH60 G DH60G1
000775 10416L 11/14/86 14:10 NE DH64 G DH64G1
000776 10416L 11/14/86 15:40 NE DH76 G DH76G1
000777 10416L 11/14/86 16:45 WD DH62 G DH62G1
000778 10416L 11/15/86 10:35 NE DH75 G DH75G1
000779 10416L 11/15/86 12:00 NE DH65 G DH65G1
000780 10416L 11/15/86 14:20 NE DH73 G DH73G1
000781 10416L 11/15/86 16:15 NE DH66 G DH66G1
000783 10416L 11/15/86 17:45 WD DH49 G DH49GI
000784 10416L 11/15/86 18:40 71 DH45 G DH45G1
000785 10416L 11/16/86 10:30 71 DH46 G DH46G1
000786 10416L 11/16/86 11:45 71 DH59 G DH59G1
000787 10416L 11/16/86 15:45 71 DH08 G DH08G1
000788 10416L 11/16/86 16:10 71 DH58 G DH58GI
000789 10416L 11/16/86 17:15 71 DH09 G DH09G1
000790 10416L 11/17/86 11:15 71 DH43 G DH43GI
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TABLE G-I (continued)
Page 3

MATHER PHASE II, STAGE 3
GROUND WATER SAMPLE LIST

SAMPLE PROJECT DATE / TIME BORING/ STATIC SAMPLE AV REF
NUMBER NUMBER COLLECTED SITE WELL # WATER LVL TYPE NUMBER

000791 10416L 11/17/86 11:15 71 DH43 GD 000790
000792 10416L 11/17/86 12:45 71 DH07 G DH07G1
000793 10416L 11/17/86 13:45 71 DH44 G DH44G1
000794 10416L 11/17/86 15:30 71 DH55 G DH55G1
000795 10416L 11/17/86 16:15 71 DH40 G DH40G1
000796 10416L 11/18/86 09:30 71 DH42 G DH42G1
000797 10416L 11/18/86 10:45 71 DH57 G DH57GI
000798 10416L 11/18/86 11:30 71 DH41 G DH41G1
000799 10416L 11/18/86 11:30 71 DH41 GD 000798
000800 10416L 11/18/86 12:45 71 DH56 G DH56G1
000801 10416L 11/18/86 13:20 71 GB

SITE CODES: ACW - AC&W AREA
WD - WEST DITCH

71 - 7100 LANDFILL
NE - NORTHEAST PERIMETER
BP - BASE PRODUCTION WELL

SAMPLE TYPES: G - GROUND WATER SAMPLE
GD - FIELD DUPLICATE GROUND WATER SAMPLE
GB - FIELD BLANK SAMPLE

AV REFERENCE NUMBER: DH GI - FIRST ROUND MONITOR WELL SAMPLE
DH G2 - SECOND ROUND MONITOR WELL SAMPLE
HW G1 - HOUSING WELL SAMPLE
MB G1 - MAIN BASE PRODUCTION WELL SAMPLE
K09G1 - K-9 PRODUCTION WELL

JTO1GI - JET TEST CELL PRODUCTION WELL
AC01GI - AC&W PRODUCTION WELL
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FIGURE G-1

TYPICAL LAB REPORT

Lab Report Number

P-_a rme-ter.
SampleType Code TablIe I. Analysis Type: 601 Results

Sample ID Number
Sarnl e Tpe: L AN LAN LAN LAN

Sample IDS: 000771 000772 000773 000774 Pq?0";

Czrspouro Con~centration uq/L

Ch'oromethane NO ND NO NO
Brornomethane ND ND ND NDO.

4 Dichlorodifluoromethane ND ND ND NOD.
4 Vinyl Chloride ND ND ND ND

Chloroethane ND ND ND ND

Methylene Chloride 8.8 a 9. 9 a 0. 7 a 8.0 a
Tr,.chlorofluoromethane ND ND ND NDO>

1,1-Dichloroethmne ND ND 1.3 NDO>

1,1-Dichloroethane ND ND 2.4 ND >5
trans-1,2-Dichloroethene ND ND 5.2 n ND >.5

Chloroform ND 4. 2 ND ND

1,2-Dichloroethane ND ND ND ND >5
ll1rihootaeND 1 .0 n ND ND .5

Carbon Tetrachloride ND ND ND NDO>
Compound Bromodichloromethane ND ND ND ND .5
not confirmed 1,2-Dichlaroprooane ND N5 ND ND

by 2nd column trans-Il,3-D ichloropropene ND ND ND. ND

2 l.,2,2-Tetrahle thn ND ND 2.6 NDO.

SDibrmhloroneesn ND ND ND ND >

sample dniNOFN D
Surr1 at rcoetha NO N0O 110 10

3 -i t r o f [ s o me r a n cNeu t

4 - tese mpud coeut ND otondicnfraon uNO

2 11,,2-etachorethneNO O .5-6N



ACUREX DEC 0
Corporation

Energy & Environmental Division

erovi r onment November 24, 1926
225 Mrtle Ave. AcureN ID#: 8611i0-0
"lonrovia, Ca 91916 File 6021l:0A

Zittention: Znrls Lovdahi

Subject: Analvsis of Eight Water Samples
for Volatile Aromatic Organics, Received 11/12/86

Eight water samples were analyzed for volatile aromatic organics according
to EPA Methoa 802i (Test Methods for Evaluating Solid Waste - SW846, 2nd Ec..
1932>. Results are presented in Table I. Quality assurance data is presenteo
in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a speciallv
designed purging chamber at amoient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorLent
zziumn where the purgeables are trapoed. After purging is te et
the sorbent column is heated and back flushed with helium t c esr:r
the purgeables onto a gas chromatographic column. The ai,-t
graph is temperature programmed to separate the pLrgeables ricin a-e
then detected with a photolonization detector (PID) run in series
with a Hall detector. SP- oi)0 cn Carbopal B is used for tne pnimar/
analysis. Confirmations are ran using a PID alone and a column
containing SP-120o on Bentone-74.

.i ,ou should have any questions, please do not nesitate to call.

5ubmit ted bY: ~
Sarah Schoen, Ph.D. Greg 'Coll
Staff Chemist Prodct Chemist

These results were ,'tained by following standard laboratory procedures: the
Iiability of Acurex CUrp , . -t- "ot exceed the amount paid for this report.
In no event shall Acurex be lid.. s;ecial or consequential damages.

555 Clyde Avenue. PO Box 7555. Mountain View, CA 94039 (415) 964-3200 Telex 34-6391 TWX 910-7796593
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File 602,1!7.-

Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000751 000752 000753 000754 99Q909

Compound Concentration ug/L

Benzene ND ND ND 0.6 n 0.5
Chlorobenzene ND ND ND ND 1,.5
1,2-Dichlorobenzene ND ND ND ND .5

1,3-Dichlorobenzene ND ND NO ND .5
1,4-Dichlorobenzene ND ND ND ND
Ethylbenzene ND NO ND ND '.5
Toluene ND ND ND 2.1 1.0
Total Xylenes ND ND ND ND 2. 0

Detection limit factor: 1 1 1

Surrogate Recovery %: 83 1o3 62 81

Analysis date: 11/14/86 11/17/86 11/14/86 11/14/86

ND - not detected at detection limit times factor

G-8



T ab 1e 1. Analysis Type: 8020) Results
(conti1nued)

Samole Tvoe: LAN LAN LAN LAN
Sample ID#: 0075 075 005 0075

Compound Concentration ug."L

Benz ene ND ND 1.7 nN7
Chlorobenzene ND ND ND NE

1,3--Dichiorobenz-ene ND ND ND N
1,47-Dichiorobenzene ND ND ND N

Ethylbenzene 5.0 ND ND ND
Tol uene 42 ND ND NO
Total Xylenes 23 N D ND N 5

Detection limit factor: 1I 5

Surrogate Recovery 9 6 so 76lE

Analysis date: 11/ 17/86 11/24 / e 11/ 14/86 11l/17 9::

ND - not detected at detection limit times factor

G -9
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Table 2. Analysis Type: 8020 DA

Sample Tvpe: MBI MB2 MB3 SBI DE-
Sample ID#: 999998 999998 999998 9999Q8 99:

Compound Concentration ugiL

Benzene ND ND ND ND
Chlorobenzene ND ND ND ND
l,2-Dichlorobenzene ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND
Ethylbenzene ND ND ND ND
Toluene ND ND NO ND
Total Xylenes ND ND ND ND .

Detection limit factor: 1 1 11

Surrogate Recovery .: NS 63 68 104

Analysis date: 11/14/86 11/17/86 11/24/86 11/14/86

ND - not detected at detection limit times factor

NS - not spiked

G- 10



DC02 1986

ACUREX
Corporation

Energy & Environmental Division

Aerovironment November 25. 198b
25 Myrtle Ave. Acurex ID#: 8611-037

Monrovia, Ca 91016 File 6021137A

Attention: Chris Lovdahl

Subject: Analysis of Six Water Samples
for ValatLle Aromatic Organics, Received 11/13/86

Six water samples were analyzed for volatile aromatic organics according
to EPA Method 8020 (Test Methods for Evaluating Solid Waste - SW846, 2nd Ed.,
1982). Results are presented in Table 1. Quality assurance data is presented

Table 2. The method can be summarized as follows:

helium is bubbled through a volume of water contained in a specially
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chrcmato-
graph is temperature programmed to separate the purgeables which are
then detected with a photoionization detector (PID) run in series
wth a Hall eetector. SP-I00 on Carbopak B is used for the primary
analysis. Confirmations are run using a PID alone and a column
zontaining SP-1200 on Bentone-34.

If you should have any questions, please do not hesitate to call.

Submitted by: - - -- --_- _------_
Sarah Schoen, Ph.D. Greg NicoI
Staff Chemist Project hemist

These resu;ts were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.
in no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue, P0 Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX, (415) 964-5145
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Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN ZET
Sample ID#: 000759 000760 000761 000762 Pqr-

Compound Concentration ug/L

Benzene 1.2 n 1.7 n ND ND
Chlorobenzene ND ND ND ND -.

1,2-Dichloroben.ene ND ND ND ND ..-

1,3-DichlorobenTene ND ND ND ND
1,4-Dichlorobenzene ND NO ND ND (',

Ethylbenzene ND ND ND ND
Toluene ND ND ND ND 1.,

Total Xvlenes ND 5 ND ND £.

Detection limit factor: 1 1 10 10

Surrogate Recovery %: 80 74 99 103

Analysis date: 11/14/86 11/14/86 11/17/86 11/17/86

ND - not detected at detection limit times factor

G-12



abie 1, Anai',ss Type: 90>' Pesu I s
(contin-,ed

Sample Type: LAN LAN DET

Sample ID#: 000763 0'07b4 q99q~c

Compound Concentration ugiL

Benzene ND ND 0.5

Chlorobenzene ND ND 0.5

1,2-Dichloroben:ene ND ND 0.5

1,J-Dichlorooen.zene ND NE, 0.5

1, 4-Dizhlorobenzene ND ND 0.5

Ethylbenzene ND ND 0.5
Toluene ND ND

Total Xyleres NO ND 2.0

Detection limit factor: 1

Surrogate Recovery %: 98 107

Analysis date: 11/17/86 11/17/86

ND - not detected at detection limit times factor

G-13



Table 2. Analysis Type: 8020 OA

Sample Type: MB MB2 SBI LDU ET
Sample 1:#: ?99998 999998 99qQ98 000764 9g 9.

Lompound Concentration ug/L
- --en-ene ND ND ND ND - - -.

Chlooenzene ND ND ND ND
l-Dchlorobenzene ND ND ND ND
"l,'-Dichlorobenzene ND ND ND ND ,

1.4-D:chlorobenzene ND ND ND ND C.
Ethylbenzene ND ND ND ND .-

Toluene ND ND ND ND

Total Xvienes ND ND ND ND 2.

Detection limit factor: 1 I I I

Surrogate Recovery :: NS 63 99 74

Anaivsis date: 11/14/86 11/17/86 11/17/86 l1/18/86

ND - not detected at detection limit times factor

NS - not spiked

G-14



Energy & Environmental Division

C V I F, l~e 6,2 1 6

Zr s Lo,. ra!K

3f i~ S_ ater Samples

~r ~a:;a ;romatiz Drgani:s, Received 1/,4/36

-semple were anviv zed for .olatile aromatic organ1ics :r.,

A 1 nnr bJ:j Ie-. 11-'et~iod s t or z al uat ing So Ii d whaste - ZW646 , 7:

:'eF ; s _.-e .- Es~rteo in Ta'ile L ual Ity aSSLrar.ce tat3 .

e. 7*e method can Le s~mmarized as iollows.

-s:LMis bubnled through a volume of water cortained a

cesilned purging chamber at ambient temperature. The pur;eit:I

aromatic comipounds are efiiciently transferred 'rom the ac-ecus

pra.e to tne vapor phase. The vapor is swept thr-CL'n a 5:r'Oe7'

cciurnn where the ourgeables are trapped. Aiter puroing is zz79

',-e sor.Ert column is heated and back flushed with "ell'u i d- r

rge-lies nnto: a gas chromatographiccim. 8ecs:m,

;rapr; is temoerature programmed to separate tne purgeacies .h a-F

zlhtn c6ete'.te. wit' a photoionizatiofln tco PD u

3 Hall dJetector. F-)l on Carbopak B is usec +or lthe pr.mir,

4-A. .' i. Confrnations are run using a PlG alo'.e ana a cz~juo

p c:~taiin;SF-P-.) or Eentone--4 .

":jL' ae any questions, please do not hesitate to :al.

Sarah Schoen, Ph.D. Greg N oll

Staff Chemist Proje t Chemist

T.-2.E racuits!" were obtained by following~ standard ibrtr pocedue:ih

.i~il~ty o- ,curex Corporation hall not ex~ceed the amount paid for this r-port.

i. .,, .snt shllgcurex be liabie for special or consecluential dan-ages.

485 Clyde Avenue. PO. Box 7044. mountain View. CA 94039 (415) 961-5700 Telex. 325961 FAX. (415) 964-5145
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Tabie I. Analysis Type: B02C Pesu ts

Sample Type: LAN LAN LAN AN

Sample ID#: 000765 000766 0077 00076 

Compound Concentration -g/L

Benzene ND ND ND

Chlorobenzere ND ND ND N?.

1,2-Dichlorobenzene ND ND ND N.

1,3-Dichlorobenzene ND ND ND ND

1,4-Dichlorobenzene ND ND ND ND

Ethylbenzene ND NO ND ND

Tol uene ND ND ND ND

Total Xvlenes ND ND ND ND .

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery 106 87 74

Analysis date: 11/17/86 1,/17/86 11/18/86 11,128/ 9

NO - not detected at oete~t2on 2imit times factor

G-16
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A erov rD-Te-

,able 1. Analysis Type: 6020 Results
tcontinuec)

Samole 7ype: LAN LAN DET

Sample !D#: 000769 000770

Compound Concentration ug,'L

Benzene ND ND

Chlorobenzene NO ND 0.5

1,2-Dich2oroenzene ND ND 0.5

1,:-Dichlorobenzene ND ND D.5

1,4-Dichlorobenzene ND ND 0.5

Ethylbenzene ND ND 0.5

Toluene ND ND 1

Total Xylenes ND ND

Detection 1imit factor: 1.00 1.00

Surrogate Recovery : T 89

Analysis date: 11/18/,86 1ll/8i86

NO - not detected at detection limit times factor

G-17
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Aerovironmen:
86 11 -04:
File 6021114:'A

Table 2. Analysis Type: 8020 QA

Sample Type: P181 P12 Sol LDU DET

Sample ID#: 999998 999998 999998 000766 999999
--------------------------------------------------------

Compound Concentration ug/L
------------------ ----------------------------------------------------

Benzene ND ND ND ND 0.5

Chlorobenzene ND ND ND ND

1,12-DichlarobenzI'e ND ND ND ND0.

1,3-Dichlorobenzene ND ND ND ND 0.5

1,4-Dichlorobenzene ND ND ND ND o.5

Ethylbenzene ND ND ND ND 0.5

Tol uene ND ND ND ND 1.0

Total Xylenes ND ND ND ND2.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery X:106 87 74 112

Analysis date: 11/17/86 11/17/86 11/18/86 11/18/86

ND -not detected at detection limit times factor

G- 18



3611-,4.
File 6,-1

Table 2. Analysis Tyoe: 8020 QA
(continued)

Sample Type: LSP MSL DET
Sample ID#: 00'0767 000767 9q5999

Compound Concentration ug/L

Benzene 100 x 5 s 0.5
Chlorobenzene 98 % 5 s 0.5
1,2-Dichlorobenzene 110 % 5 s 0.5
1,3-Dichlorobenzene 120 % 5 s 0.5
1,4-Dichlorobenzene 110 % 5 s 0.5
Ethylbenzene 98 % 5 s 0.5
Toluene 99 % 5 s 1.0
Total Xylenes 83 % 15 s 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery X: 103

Analysis date: 11/18/86 11/18/86

ND - not detected at detection limit times factor

% - percent recovery from spiked sample

s - amount spiked in sample

G-19
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ACUREX(7 Corporation

Energy & Environmental Division

Aerovironment December 4, 1986
375 'Ivrtle Ave. Acurex ID#: 8611-4Z

Ilonrovia, Ca 910K File 60Z147A

Attention: Chris Lovdahl

:o'Jject; Analysis of Seven Water Samples
for Volatile Aromatic Organics, Received 11/15/86

Seven water samples were analyzed for volatile aromatic organics accordirn;
t EPA Method 0020 (Test Methods for Evaluating Solid Waste - SWB46, 2id Ed.,
I@ 57. Ees.its are presented in Table 1. Quality assurance data is presented

7, Tab>9 :. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a szeialli
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete.
the sorbent column is heated and back flushed with helium to ds"r
the ourgeables onto a gas chromatographic column. The gas chri(,a -
graph is temperature programmed to separate the purgeables .
then detected with a photoionization detector (PID) ran in 3er:es
with a Hall detector. SP-IO00 on Carbopak B is used ior t e primr.
analysis. Confirmations are run using a PID alone and a Ijrn
:.ntaining SP-1200 on Bentone-:4.

:f you should have any questions, please do not hesitate to call.

Submitted by:.F" 4- J
Sarah Schoen, Ph.D. Greg Ni 11
Staff Chemist Projec Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acure, Corporation shall not exceed the amount paid for this report.
in no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. P.O. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) 964-5145
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Table !. Analyvsis Type: 8020 Results

:.imple T~ce: LAN LAN LAN LAN DET

Sample 10#: 000771 007773 000774 99999

Compound Concentration ug/L

Ben:ene ND ND ND 1.
Cnioronen-ene ND ND ND ND
1.2-Dichiorobenzene ND ND ND ND .-

1.3-Dichlorobenzene ND ND ND ND

1.4-Dichioroben:ene ND ND ND ND
Ethilbenzene ND ND ND ND v.5
Toluene ND ND ND 6.7 1.0

Total xylenes ND ND ND ND 2.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 104 110 58 76

Analysis date: 11/19/86 11/19/86 11/18/86 11/18/86

NO - not detected at detecthon limit times factor

n - not found in confirmation run
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Table 1. Analysis Type: 2020 Results
(continued)

Sample Type: LAN LAN LAN DET
Sample ID#: 000775 000776 00f:777 999

Compound Concentration uq/L

Benzene ND ND ND 0.5
Chlorobenzene ND ND ND 0.5
l,2-Dichlorobenzene ND ND ND C0.5

1,3-Dichlorobenzene ND ND ND 015
1,4-Dichlorobenzene ND ND ND 0.5
Ethylbenzene 'ND ND ND 0.5
Tol1uen e ND ND ND 1.0

Total Xylenes ND ND ND2.

Detection limit factor: 1 .00 1 .00 1 .00

Surrogate Recovery .:89 79 81

Analysis date: 11/19/86 11/19/86 11/19/86

ND -not detected at detection limit times factor

G-22
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Tanle Anali(sis Type: 8020 QA

Sample T.,'oe: MB1 MB." SB1 LDU DET
Sample ID#: 999998 999998 999998 000774 999999

Compound Concentration ugfL

Ben zene ND ND ND 1.5 n
Chloroben-ene ND NO ND ND
1,2-Oichlorobenzene ND ND NO NO Q.5
1,,-Dichloroben:ene ND ND ND ND j.

I.4-Dichlorobenzene ND NO ND ND ().CJ
Ethylbenzene ND ND ND ND J.
Tol uene NO ND ND 10 1.0
Total Xylenes ND ND ND NDO.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery .:84 73 61 79

Analysis date: 11/18/8b 11/19/86 11/19/86 11/19/86

NO not detected at detection limit times factor
n -not confirmed

G-23



~$~ACUREX DEC
Corporation

Energy & Environmental Division

4erovironment December 5, 1986
H5 Myrtle Ave. Acurex 1D#: 8611-044
Monrovia, Ca 910i6 File 60211404

A ttention: -hr s Lovdani

u4ject: Analysis of Eleven Water Samples
for Volatile Aromatic Organics, Received 11/17/86

Eleven water samples were analyzed for volatile aromatic organics according
to LRA Method 8020 (Test Methods for Evaluating Solid Waste - SW846, 2nd Ed.,
1982). Results are presented in Table 1. Quality assurance data is presented
in Taole 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a specialli
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purgLng is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chrcmato-
graph is temperature programmed to separate the purgeables wnch are
tnn detected with a photoionization detector (PID) run in series
Aith a Hall detector. SP-lO00 on Carbopak B is used for the prrmar
analysis. Confirmations are run using a PID alone and a cclumn
containing SP-1200 on Bentone-34.

Zf you shculd have any questions, please do not hesitate to call.

Sucmitted by:_ W" Z -.

Sarah Schoen, Ph.D. regN coil
Staff Chemist Proj ct Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.
In no event shall Acurex be liable for special or consequential damages.

48b C-lyde Avenue, PO. Box 7044. Mountain View, CA 94039 1415i 961-5700 Telex. 325961 FAX (415) 964-5145
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F1ile 602 1146 A

Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000778 000779 000780 000781 99q999

Compound Concentration ug/L

Benzene ND ND ND ND 1*1.
Chlorobenzene ND ND ND ND 0.5
l,"-Dichlorobenzmne ND ND ND ND 0.5
l,3-Dichlorobenzene ND ND ND ND .S
1,4-Dichiorobenzene ND ND ND ND 0.5
Ethylbenzene ND ND ND ND !0.5
Tol uene ND ND ND ND 1.0
Total Xylenes ND ND ND ND 2.0)

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 101 74 92 93

Analysis date: 11/19/86 11/19/86 11/19/86 11119/86

ND - not detected at detection limit times factor

G-25



File 60-2, '4t,;

Table 1. Analysis Type: 8020 Results
(conti nued)

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000783 000784 000785 000786 999999

----------------- --------- --------- --------- ---------
Compound Concentration ugIL

Benzene ND ND 0.9 ND 0
Chlorobenzene ND ND ND ND
1 ,2-Dichl orobenzene ND ND ND ND
1,-3-Dichlorobenzene ND ND ND ND 0.!
1,4-Dichlorobenzene ND ND ND ND 11.5

Ethylbenzene ND ND ND ND 0 .
Tol uene ND ND 7.8 2.0 1.0
Total Xylenes ND ND 4.0 ND 2.,-

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery .:82 85 91 72

Analysis date: 11/19/86 11/210/86 11/20/86 11/20/86

ND -not detected at detection limit times factor
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Aerovironmert
8b11-044
File 602140A

Table 1. Analysis Type: 8020 hesults

(continued)

Sample Type: LAN LAN LAN DET
Sample ID#: 000787 000788 000789 999999

Compound Concentration ug/L

Benzene 1.0 NO ,.7 n 0.5
Chlorobenzene 0.7 NO ND 0.5
1,2-Dichlarobenzene ND ND ND 0.5
1,3-Dichlorobenzene ND ND ND 0.5
1,4-Dichlorobenzene ND NO ND 0.5
Ethylbenzene ND ND ND 0.5
Toluene ND 5.7 8.4 1.0
Total Xylenes ND ND 4.0 2.0

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery %: 71 67 74

Analysis date: 11/21/86 11/20/86 11/20/86

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 802') CA

Sample Type: MBl M92 MB3 SBI DET
Sample ID#: 999998 999998 999998 999998 q9-

Compound Concentration uq/L

Benz ene ND ND ND ND
Chlorobenzene ND ND ND ND
1,2-Dichilorobenzene ND ND ND ND05
1,3-Dichlorobenzene ND ND ND ND0.
l,4-Dichlorobenzene ND ND ND ND 0.5
Ethylbenzene N D ND ND ND '.5
Tol uene ND ND ND ND .
Total Xylenes ND ND ND ND

Detection limit factor: 1 .00 1.00 1 .00 1 .00Q

Surrogate Recovery %: 73 51 b2 52

Analysis date: 11/19/86 11/20/86 11/21/86 11/20/86

ND -not detected at detection limit times factor
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Tabie 2. Analysis Type: e020 CA

continueO

Sample Type: LDU LSP MSL -Er

Sample IDO: 000785 000784 000784 QCoqQ

Compound Concentration ug.L

Benzene 0.7 98 % 5 s
Chlorobenzene ND 96 . 5 s -",.E

I,2-Dichlorobenzene ND 103 . 5 s
t,3-Dichlorobenzene ND 92 . 5 s 0.5
1,4-Dichlorobenzene ND 103 7 5 s 0.5
Ethylbenzene ND 94 V 5 s 0.5
Toluene 7.4 97 . 5 s 1.0

Total Xylenes - 102 7 15 s 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery Z: 79 100

Analysis date: 11/20/86 11/20/6 11/20/86

ND - not detected at detection limit times factor

% - percent recovery irom spiked sample

s - amount spiked in sample
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ACUREX
Corporation

Energy & Environmental Division

Aerovironment December 5, 1996
825 Myrtle Ave. Acurex ID#: 6611-047
Monrovia, Ca 91016 File 6021147A

Attention: Chris Lovdahl

Subject: Analysis of Six Water Samples
for Volatile Aromatic Organics, Received 11/18/86

Six water samples were analyzed for volatile aromatic organics according
to EPA Method 8020 (Test Methods for Evaluating Solid Waste - SWB4b, 2nd Ed..
1922). Results are presented in Table 1. Quality assurance data is presenteo
in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a specially
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chromato-
graph is temperature programmed to separate the purgeables which are
then detected with a photoionization detector (PID) run in series
with a Hall detector. SP-1000 on Carbopak B is used for the primary
analysis. Confirmations are run using a PID alone and a column
containing SP-1200 on Bentone-34.

If you should have any questions, please do not hesitate to call.

Submitted by -4 ...

Sarah Schoen, Ph.D. Greg Col
Staff Chemist Pro ct Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PO. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) 964-5145
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8611-047
File 6021147A

Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000790 000791 000792 000793 999999

Compound Concentration ug/L

Benzene ND ND ND ND 0.5

Chlorobenzene ND ND ND ND t).5

1,2-Dichlorobenzene ND ND ND ND 0.5
1,3-Dichlorobenzene ND ND ND ND 0.5
1t4-Dichlorobenzene ND ND ND ND 0.5
Ethylbenzene ND ND ND ND 0.5
Toluene 2.8 2.0 ND ND 1.0
Total Xvlenes 3.0 ND ND ND 2.o

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery Z: 85 77 101 66

Analysis date: 11/20/86 11/21/86 11/21186 11/21/86

NO - not detected at detection limit times factor
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File 6r C 4-g

Table I. Analysis Type: 8020 Results

(continued)

Sample Type: LAN LAN DET

Sample ID#: 000794 000795 999999

Compound Concentration ug/L

Benzene 0.7 n ND 0.5
Chlorobenzene ND ND 0.5
1,2-Dichlorobenzene ND ND 0.5
l,3-Dichlorobenzene ND ND 0.5
1,4-Dichlorobenzene ND ND 0.5

Ethylbenzene ND ND 0.5
Toluene ND ND 1.0
Total Xylenes ND ND 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery X: Ito 61

Analysis date: 11/21/96 11/21/86

ND - not detected at detection limit times factor

n - not found in confirmation run
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Aerovironmert
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File 60211474

Table 2. Analysis Type: 8020 GA

Sample Type: MBI MB2 MB3 LDU DET

Sample ID#: 999998 999998 999998 000793 99q

Compound Concentration ug/L

Benzene ND ND ND ND 0.!
Chlorabenzene ND ND ND ND .5
1,2-Dichlorobenzene ND ND ND ND
l,3-Dichlorobenzene ND ND ND ND (.
1,4-Dichlorobenzene ND ND ND ND 0.5
Ethylbenzene ND ND ND ND0.
Tol uene ND ND ND ND 1.0
Total Xylenes ND ND ND ND2.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 51 62 68 107

Analysis date: 11/20/86 11/21/86 11/24/86 11/24/86

ND - not detected at detection limit tines factor
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ACUREX
Corporation

Energy & Environmental Division

Aerovironment December 4. 1996
825 Myrtle Ave. Acurex IDO: 8611-050
Monrovia, Ca 91(16 File 6021150A

Attention: Chris Lovdahl

Subject: Analysis of Six Water Samples
for Volatile Aromatic Organics, Received 11/19/86

Six water samples were analyzed for volatile aromatic organics according
to EPA Method 8020 (Test Methods for Evaluating Solid Waste - SW846. 2nd Ed.,
1982). Results are presented in Table 1. Quality assurance data is presented
in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a speciall
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chromato-
graph is temperature programmed to separate the purgeables which are
then detected with a photoionization detector (PID) run in series
with a Hal' detector. SP-1000 on Carbopak B is used for the pr,-ar
analysis. Confirmations are run using a PID alone and a col6mn
containin; SP-1200 on Bentone-34.

If you should have any questions, please do not hesitate to call.

Submitted by:_ -------------- -------
Sarah Schoen, Ph.D. G-reg ..ico11
Staff Chemist Proj ct Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this re:ot.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. P.O. Box 7044. Mountain View. CA 94039 (415) 961-5700 Telex: 325961 FAX (415) 964-5145
G-34
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Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000796 000797 000798 000799 99oq

Compound Concentration ug/L

Benzene ND ND NO ND .
Chlorobenzene ND ND ND ND
1.2-Dichlorobenzene NO ND 3.0
1,3-Dichlorobenzene NO ND ND ND -.5

1,4-Dichlorobenzene ND ND 3.! 3.0
Ethylbenzene ND ND ND ND
Toluene ND ND ND NO 1.0
Total Xylenes NO NO NO NO -.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 75 78 110 102

Analysis date: 11/21/86 11/21/86 11/24/86 11/24/86

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 8020 Results

(continued)

Sample Type: LAN LAN DET
Sample ID#: 000800 000801 999999

Compound Concentration uq/L

Benzene ND ND 0.5
Chlorobenzene ND ND 0.5
1,2-Dichlorobenzene ND ND 0.5
l,T-Dichlorobenzene ND ND 0.5
1,4-DichlorobenZene ND ND 0.5
Ethylben:ene ND ND 0.5
Toluene ND ND 1.0
Total Xylenes ND ND 2.0

Detection limit factor: 1.o0 1.00

Surrogate Recovery X: 77 78

Analysis date: 11/21/86 ii/22/86

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 8020 GA

Sample Tvoe: MBI MB2 SB1 LDU DE T

Sample tD#: 999998 999998 999998 000801 QqqQ~QQ

Compound Concentrati on ug/L

Benzene ND ND ND NO
Chlorobenzene ND ND ND NO
1,2-Dichlorobenzene ND ND ND ND
1,!-Dichlorobenzene ND NO ND ND
1,4-Dichlorobenzene ND ND ND ND 0. S
Ethylbenzene ND ND ND ND .'
T ol uene ND ND ND NDO.
Total Xylenes ND ND ND NDO-

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 62 68 87 72

Analysis date: 11/21/86 11/24/86 11/24/86 11/2.1/86

NDO not detected at detection limit times factor
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Table 2. AnaIjsis Type: 8020 QA
(continuedl

Sample Type: LSP MSL DET
Sample ID#: 000801 000801 p99999

Compound Concentration ug/L

Benzene 100.0 % 5.0 s 0.5
Chlorobenzene 99.0 % 5.0 s 0.5
1,2-Dichlcrobenzene 96.0 X 5.0 s 0.5
1,3-Dichlorobenzene 97.0 % 5.0 s 0.5
1,4-Dichlorobenzene 96.0 % 5.0 s 0.5
Ethylbenzene 89.0 % 5.0 s 0.5
Toluene 100.0 % 5.0 s 1.0
Total Xylenes 100.0 x 15.0 s 2.0

Detection limit factor: 1.00

Surrogate Recovery ,.: 136

Analysis date: 11/24/86 11/24/86

ND - not detected at detection limit times factor

. percent recovery from spiked sample

s - amount spiked in sample
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SACUREX LE.
qCorporation

Environmental Systems Division

-er v December 18. 1 986
.2 ,lyrtle Ave. Acure:: !D#: 8612-014
Monrovia, Ca 91.116 File 612c 1214A

Attenticn: Chris Lovdahl

Subject: Analysis of Four Water Samples
for Volatile Aromatic Organics, Received 12/9/86

Four Water Samples were analized for volatile aromatic organics accorcing
to EPA Method 8020 (Test Methods for Evaluating Soiid Waste - SW846. 2nd Ed.,
1982). Results are presented in Table 1. Ouality assurance data is presented
n Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a specially
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After ourging is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chromato-
graph is temperature programmed to separate the ourgeables which are
then detected with a photoionization detector (PID) run in series
with a Hall detector. SP-1000 on Carbopak B is used for the primary
anaisis. Confirmations are run using a PID alone and a coltjmn
coltaining SP-1200 on Bentone-34.

:f you should have any questions, please do not hesitate to call.

Su;bmitted bv:-- - - -- - - - - - -- -4- - - -
Sarah Schoen, Ph.D. Greg icoll
Staff Chemist Pr ect Chemist

These results were obtained by following standard laboratory procedures: the
iiability of Acurex Corporation shall not exceed the amount paid for this report,
I- no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue, PO Box 7044. Mountair view. CA 94039 (415) 961-5700 Telex 325961 FAX 1415 964-5145
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Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000601 000602 00060Z 000604 999999

Compound Concentration ug/L

------------------------- --------- --------- --------- --------- ---------

Benzene ND 0.9 ND ND 0.5

Chlorobenzene ND ND ND ND .5

1,2-Dichlorobenzene ND ND ND ND 0.5

1,3-Dichlorobenzene ND ND ND NO ).5

1,4-Dichlorobenzene ND ND ND ND 0.5

Ethylbenzene ND ND ND ND .,.5

Toluene ND ND ND ND 1.0

Total Xylenes ND ND ND ND :.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 105 119 106 103

Analysis date: 12/11/B6 12/11/86 12/11/86 12/11/86

ND - not detected at detection limit times factor
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Table 2. Ara'/sis Type: 8020 OA

Sample Tyvpe: MBl 521 DET
Sample IDO: 999998 09999B 999999

Compound Concentrat ion ug/L

Benz ene ND ND 0.5
Chlorobenzene ND ND 0.5
I,2.-Dichlorobenzene ND ND 0.5
1,3-Dichlorobenzene ND ND 0.5
l,4-Dichlorobenzene ND ND 0.5
Ethylben:ene ND ND 0.5
Tol uene ND ND 1.0
Total Xylenes ND ND2.

Detection limit +actor: 1.00 1.00

Surrogate Recovery %: 100 114

Analysis date: 12/11/86 12/11/86

ND - not detected at detection limit times factor

G-4I



ACUREX - -Corporation

Environmental Systems Division

,erov: runnent 2ecember 22, 'qeoi25 Iyrtle ;4ve, Acure :: D#: 961Z-01!

onrcvia, Za 9,)!6 File 50 i,

;ttention: Chris Lovoahl

mobect: snalvsls of Ten Water Samples
for Volatile Aromatic Drganics. Received IZ.I/86

Ten later samples were analyzed for volatile aromatic organics accord;nq
to EPA Method 8020 (Test Methods for Evaluatinq Solid Waste - 5W846, 2nd Ed.,
1%92). Results are Presented in Table I. Qual tv assisrance data is presentet
in Table .. The method can be summarized as follows:

Helium .s bubbled through a volume of water contained in a soec'a !,'
designed purging chamber at amoient temcerature. The pur-,eacle

aromatic compounds are eff:ciently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a soroent
:olumn where the purgeables are trapped. After purging is comple*e.
the sorbent column is heated and back flushed with helium to esoro
the purgeables onto a gas chrcmatographic column. The gas cnromaLo-
g-apn is temperature programmed to separate the purgeables which are
then detected with a photoionization detector (PID) run in series
4.th a Hail detector. SP-1000 on Carbopai B is used for the orimar/

ai2alvsis. Confirmations are run using a PID alone and a column
containing SP-1200 on Bentone-:4.

if you should have any questions, please do not hesitate to call.

Submitted by:_S
Sarah Schoen, Ph.D. Greg icoll
Staff Chemist Pro ct Chemist

/

These results were obtained by following standard laboratory procedures: the
liability of Acurex Corporation shall not exceed the amount paid 4or this report.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PO Box 7044. Mountain View. CA 94039 (415) 961-5700 Telex 325961 FAX 415l 964 5145
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Sample Tyne: LAN LAN LAN LAN
Samole 10#: 0065 ) 1 0006 07 ),'^6 "S

,.ompound Concentration ug/L

Ben zen e NO ND ND ND

Chlorobenzene ND ND ND ND
1.2-Di~chIorobenzene ND ND ND ND

.3-i:oroben~ene ND ND ND ND

1,4-D~cnloroben.-ene ND NO NO N:'
Ethylbenzene ND ND ND ND
Toluene ND ND ND ND
Total Xy'1enes ND ND ND ND

Detecticon limit. factor: 1.00 1.00 1.00 0

Surrogate Recovery %.: 99 ?3 1:8119

Analysis date: 1:/11/86 12/11/86 IZ/11/Sb 1296

ND - not detected at detection limfit times factor
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Taoie 1. Analysis Type: 8020 Results
(continued)

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000609 000610 000611 000612 9999ZO

Compound Concentration ug/L

Benzene ND ND 0.7 n 1.1

Chloroben:ene ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND '
1,:-Dichlorobenzene ND ND ND ND ,
1,4-Dichlorobenzene ND ND ND ND .
Ethylbenzene ND ND ND ND .

Toluene ND ND ND ND
Total Xylenes ND ND ND ND

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 109 127 95 101

Analysis date: 12/11/86 12/11/86 12/11/86 12/12/86

ND - not detected at detection limit times factor

n not found in confirmation run
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Table 1. Analysis Type: 8020 Results
(con tinued)

Sample Type: LAN LAN DET

Sample ID#: 000613 000614 999999

Compound Concentration ug/L

Benz ene 2.1 n 1.5 0.5
Chlorobenzene ND 0.7 0.5
1,2-Dichlorobenzene ND ND 0.5
1,Z-Dichlorobenzene ND ND 0.5
1.4-Dicrhlorobenzene ND ND 0.5
Ethylbenzene ND ND 0.5
Tol uene ND ND 1.0
Total Xylenes ND ND 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 109 124

Analysis date: 12/12.186 12/12/86

ND -not detected at detection limit times factor

n -not found in confirmation run
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Table 2. Analysis Type: 6020 QA

Sample Type: MBI MB2 MB3 SBI DET
Sample ID#: 999998 999998 999998 999998 999,9

Compound Concentration ug/L

Benzene ND ND ND ND .
Chlorobenzene ND NO ND ND ..
1,2-Dichlorobenzene ND ND ND ND !*).5

1,3-Dichlorobenzene ND ND ND ND
1.4-Dichlorobenzene ND N D N D N D 0.)

Ethylbenzene ND NO ND ND
Toluene ND ND ND ND I.
Total Xylenes ND ND ND ND 2.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 100 130 72 112

Analysis date: 12/11/86 12/12/66 12/19/86 12/12/86

ND - not detected at detection limit times factor

t
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Tabl e Anal vs, s Type: 8020 QA

(cootinued)

Sample Trpe: LDU DET
Samole ID#: 000613 999999

Compound Concentration ug/L

Ben:ene 2.0 n 0.5
Chlorooen:ene ND 0.5
l,2-Dichiorobenzene ND 0.5
1,J-Dichlorobenzene ND 0.5

1,4-Dichlorobenzene ND 0.5
Ethvlbenzene ND 0.5
Tol uene ND 1.0

Total Xylenes ND 2.0

Detection limit factor: 1.00

Surrogate Recovery 9: 7

Analysis date: 12/12/86

ND - not detected at detection limit times factor

n - not confirmed
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ACUREX -Corporatom

Environmental Systems Division

Aerovironment December 19, 1986
8.5 M rtle Ave. Acurex ID#: 8612-019
Monrovia, Ca 91016 File 6021Z19A

Attention: Chris Lovdahl

Subject: Analysis of Fourteen Water Samples
for Volatile Aromatic Organics, Received 12/11/86

Fourteen water samples were analyzed for volatile aromatic organics according
to EPA Method 8020 (Test Methods for Evaluating Solid Waste - SW846. 2nd Ed.,
1982). Results are presented in Table 1. Quality assurance data is presented
in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a specially

designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. rhe vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete,
the sorbent column is heated and back flushed with helium to desorb
the purgeables onto a gas chromatographic column. The gas chromato-
graph is temperature programmed to separate the purgeables which are

then detected with a photoionization detector (PID) run in series
with a Hall detector. SP-l000 on Carbopak B is used for the primary

analysis. Confirmations are run using a PID alone and a column
containing SP-1200 on Bentone-34.

if you should have any questions, please do not hesitate to call.

Submitted by: a ----- __---_---

Sarah Schoen, Ph.D. Greg3*cl
Staff Chemist Pro ect Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue, PO Box 7044, Mountain view. CA 94039 (415)961-5700 Telex. 325961 FAX:t415)964-5145
G-48



rable Analysis Type: 8020 Results

Samole Type: LAN LAN LAN LAN

Sample ID#: 000615 000616 000617 000619

Compound Concentration ug/L

Benzene ND ND ND ND

Chlorobenzene ND ND ND ND

1,2-Dichlorobenzene ND ND ND ND

1,3-Dichlorobenzene ND ND ND ND

1.4-Dichloroben:ene ND ND ND ND

Ethylbenzene ND ND ND ND

Toluene ND ND ND ND

Total Xylenes ND ND ND ND -.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery : 114 6 93 112

Analysis date: 12/12/86 12/12/86 12/12/86 12/12/86

ND - not detected at detection limit times factor

I
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Table I. Analvsis Type: 80ZO Results
continuea)

Sample Type: LAN LAN LAN LAN rHE

Sample IDO: 000619 000620 00C'62 1 0 )0O22 q 0

Compound Concentration ug;L

Benzene ND NO ND ND

Chlorobenzere ND ND ND ND

1,2-Dichlorobenzene ND ND ND ND .S

1,.-Dichlorobenzene ND ND ND ND

1,4-Dichlorobenzene ND ND ND ND .

Ethylbenzene ND ND ND ND

Tol uene ND ND ND ND
Total Xilenes NO ND ND ND 2.)

Detection limit factor: 1.00 1.00 1.00 1.O0

Surrogate Recovery %: 107 101 130 89

Analysis date: 12/12/96 12/12/86 12/12/86 12/12/86

ND - not detected at detection limit times factor
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Table 1. Analysis T pe: 8020 Results
(continued)

Sample Type: LAN LAN LAN LAN DE-
Sample ID#: 000623 000624 000625 000626 qqqc=q

Compound Concentration jg/L

Benzene ND ND ND ND
Chloroben:ene ND NO NO ND .
1,2-Dichloroben:ene ND ND ND ND
1,1-Dichlorobenzene ND ND ND ND .5
1,4-Dichlorobenzene ND ND ND ND ,.
Ethylbenzene ND ND ND ND 5

Toluene ND ND ND ND
Total Xylenes ND ND ND ND .0

Detection limit factor: 1.00 1.00 1.00 1. 00

Surrogate Recovery X: 108 83 78 85

Analysis date: 12/1216 12/12/86 12/13/86 12/13/86

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 8020 Results

(continued)

Sample Type: LAN LAN DET
Sample ID#: 000627 000628 99999

Compound Concentration ug/L

Benzene ND NO 0.5
Chlorobenzene ND ND 0.5
1.2-Dichlorobenzene ND ND 0.5
1,3-Dichlorobanzene ND ND 0.5
1,4-Dichlorobenzene ND ND 0.5
Ethylbenzene ND ND 0.5
Toluene ND ND 1.0
Total Xylenes ND ND 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 91 147

Analysis date: 12/13/86 12/15/86

ND - not detected at detection limit times factor
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Table . nal.yss T~pe: 9020 QA

Sample Type: MBI MB2 MB3 SBl

Sample 7D#: 999998 999998 999998 99998

Compound Concentration ug/L

Benzene ND ND ND ND

Chloroben:ene ND ND ND NO

l,2-Dichlorobenzene ND ND ND ND
l7-Dichloroben:ene ND ND ND ND

1,4-Dichlorobenzene ND ND ND ND

Ethylben:ene ND ND ND ND

Toluene N0 NO NO ND

Total Xylenes NO ND NO ND 2.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery X: 130 130 90 114

Analysis date: 12/12/86 12/15/86 12/17/86 12/12/86

NO - not detected at detection limit times factor
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Table 2. Analysis Tvpe: 8020 QA

.continued)

Samole Type: LDU LDU LSP MSL :-E7

Sample 1D#: 000617 000623 000615 00(615 9 119

Compound Zoncentration ugd L

Benzene ND ND 103 . 5 s

Chlorobenzene ND ND 100 % 5

l,2-Dichlarobenzene ND ND 89 7. 5 s

1.3-Dichlorobenzene ND ND 98 % 5 s

1,4-Dicnllorobenzene ND ND 98 % 5 s

Ethvlben"ene ND ND 102 % 5 s

Tol uene ND ND 100 % 5 s

Total Xylenes ND ND 102 % 15 s

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 105 85 94 0

Analysis date: 12/17/86 12/17/86 12/17/86 ERR

ND not detected at detection limit times factor
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ACUREX

Environmental Systems Division

or . tecember C.. I!95 S-5 ,-:'e .'e. cure : 10#: 361:-0)20

.a r a ' F e 600 " 2 -4

A ._n..:'zn: Chris LovcahI

zuo~e~t 'naiysis o; Ten Water Samples
for Volatie Aromat.: Or;anics. ReceiveC I 2/8

-en water samp.es were analyzed +or volatile aromatic organics accorling

to EPA Method 20 Test Methoas for Evaluating Solid Waste - SW646, 2nd Ed.,
19921. Resuits are presented in Table 1. U.-ailtv assuirancO Oata is presented
in Table 2. The metrod can be summarized as Follows;

Hellum is buobled through a volume of water contained in a speciail/
designed purging chamber at amolent temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous

phase to the vapor phase. T he vapor is swept through a sorbent
:olumn onere the purgeables are trapped. After purging is complete,

the scroent column is heated and back flushed with nelium to desorb

the purgeables onto a gas chromatographic column. The gas chromato-

graph is temperature programmed to separate the purgeables whicn are
then detected with a photoloni:ation detector (PID) run in series

with a Hail zetector. SP-1O00 on CarbooaK B is used for the primary

anal,'; is. Cotiirmatlons are rin using a PIO alone and a coin mr
::rtain~nq 3P-100 on Bentone- 4.

If ou snould have any questions, please Co not hesitate to call.

S'.1mitted bi:4 .......... . . ......... /I --V -

Sarah Schoen, Ph.D. Greg oll
Staff Chemist Proict Chemist

These results were obtained by following standard laboratory procedures: the

liability of Acurex Corporation shall not exceed the amount paid for this report.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue, PO Box 7044. Mountain View. CA 94039 (415) 961-5700 Telex 325961 FAX (415i 964-5145
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Table 1. Analysis Type: 8020 Results

Sample Type: LAN LAN LAN LAN DET

Sample IM* 000629 0)00630 000631 OC0632 qcq

Compound Concentration ug/L

Benzene ND ND ND ND
Chlorobenzene ND ND ND ND .
1,2-Dichlorobenzene ND ND ND NOD.
1,3-Dichlaobenzmnt ND ND ND ND .
1,4-Dichlorobenzene ND ND ND ND
Ethylbenzene ND ND ND ND ).5
Tol uene 1.7 1.6 ND ND 11
Total Xylenes ND ND ND ND 2 .

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery ~:107 82 99 94

Analysis date: 12/15/96 12/17/96 12/22/86 12/22/86

ND - not detected at detection limit times factor
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Table 1. Analysis Tpe: 8O'i Res.Its

continued'

Sample Tpe: LAN LAN !-AN LAN

Samol e I D#: I)o6 33 000oZ 4  O00O5 C t

"omoound Concentration ugL

Benzene 0.a ND 2.1 n 4D

Chlorobenzene ND ND ND
i,2-D 1-lorobenzene ND ND ND Nn

1,7-Dichlorobenzene ND ND ND ND

1,4-Di1clorobenzene NO ND ND N:

Ethjibenzene ND ND ND ND
Toluene NO ND ND ND

Total Xyienes ND ND ND ND

Detection limit factor: 1.00 1.00 1.00 1.00

3urrcgate Recovery : 98 97 L01 95

Analvsis date: 12!22/ 6 '2 '2/86 121/ , ,'9 i/ 3

ND - not detected at detection !Lmit times factor

n- ot found in :onfirodtion run
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Table 1. Anal'isis Type: 8020 Results
tcontinued)

Sample Tve: LAN LAN DET
Sample ID#: 000637 000638 999999
----------------------------------------- --------- --------- ---------
Compound Concentration ug/L
-------------------------------------------------------------------
Ben -en e ND o).7 n 0.5
Chlorobenzene ND ND 0.5
1,2-Dichlorobenzene ND ND 0.5
1,3-Dichlorobenzene ND ND 0.5
1,4-Dichlorobenzene ND ND 0.5
Ethylbenzene ND ND 0.5
Toluene ND ND 1.0
Total Xyienes ND ND 2.)

Detection l iit factor: 1.00 1.00

Surrogate Recovery .: 76 95

Analysis date: 12/22/86 12/16/86

NO - not detected at detection limit times factor

n - not found in confirmation run
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Taole Analvyss5 oet 8020 QA

Sample Toe: MB MB2 MB: MB4 :EI
Sample ID#: 999998 999998 999998 999998 qq

Compound Concentration ugiL

Benzene ND ND ND ND
Chlorocenzene NO NO N0 NO
1,2-Dciorobenmene ND ND ND ND

-D1:hioroben.ene ND ND NO ND
i.4-Dichloroben:ene ND ND ND ND
Ethylbenzene NO ND NO ND
Toc uene ND ND NO NO

Total Xvlenes ND NO ND ND -.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery .: 130 100 99 94

Analysis date: 12/15/86 12/17/86 12/18/86 12/22/86

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 8020 QA
continued)

Sample Type: SBI LDU LSP MSL D-E-

Sasple 10#: 999998 000630 00)629 ()0~ Q

Compound Concentration ug/L

Benzene ND 0.7 110 % 5 s

Chlorooenzene ND ND 98 % 5 s

-,:-Dicnloroben:ene ND ND 87 % 5 S.-

1,-Dichlorobenzene ND ND 94 X 5 s

1,4-Dichlorobenzene NO ND 8e % 5 s

Ethylbenzene NO NO 99 % 5 s

Toluene ND 1.3 100 % 5 s
Total Xvlenes ND ND 100 % 15 s 2.

Detection limit +actor: 1.00 1.00 1.00 1.00

Surrogate Recovery 1.: 90 100 98

Analysis date: 12/15/86 12/18/86 12/17/86 12/17/96

ND - not detected at detection limit times +actor

- percent recovery from spiked sample

s- amount soiked in sample
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ACUREX"
SCorporation

Environmental Systems Oivision

ronment December 29. 192 6
8:5 Myrtle Ave. Acure : "D#: 8o2-02Z
Monrovia, Ca 91 )16 File 602122

Attention: Chris Lovdanl

Sdb2ect: Analvsis of Ten Water Samples
for Volatile Aromatic Organics, Received 12/17/86

Ten water samples were analyzed for volatile aromatic organics according

to EPA Method 8020 (Test Methods for Evaluating Solid Waste - SW846, 2nd Ed.,

1982). Results are presented in Table 1. Quality assurance data is presented

in Table 2. The method can be summari:ed as follows:

Helium is bubbled through a volume of water contained in a speciallv

designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred +rom the aqueous
phase to the vapor phase. The vapor is swept through a sortent

column where the purgeables are trapped. After purging is complete,

the sorbent column is heated and back flushed with helium to desorb

the purgeables onto a gas chromatographic column. The gas chromato-
graph is temperature programmed to separate the purgeabies which are

then detected with a photoioniZation detector (PID) run in series
with a Hail detector. qP-l000 on Carbopak B is used for the primary

analysis. Confirmations are run using a PID alone ano a column

containing SP-1200 on Bentone-34.

If you should have any questions, please do not hesitate to call.

Submitted b:9- -Sumite b : ...... ------- ----------------

Sarah Schoen, Ph.D. Greg i'icoll

Staff Chemist Praefect Chemist

These results were obtained by following standard laboratory procedures; the

liability of Acurex Corporation shall not exceed the amount paid for this report.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PO. Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex 325961 FAX W4151 964.5145
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Table 1. Analysis Type: 80)20 Results

Sample Tvoe: LAN LAN LAN LAN

Sample ID#: 0006"79 000640 000641 ')O0b4Z

Ccagound Concentrati on ug' L

.4en.-ene NO ND ND ND

'hlorcbenene ND ND ND N E
!,Z-Dichlorobenzene ND NO ND ND

1,Z-Dic~laobenzene ND ND ND ND
1,4-Dichlorobenzene ND ND ND No

Ethylbenzene ND ND ND ND .

Io1 uwre ND ND N D N D
Total Xyienes NO ND NO ND

Detection limit factor: 1.00 1.00 1.00 10

Surrogate Recovery X~: 96 69 70 61

Analysis date: 12/18/86 12l/18/86 12/18/86 12/18/86

ND - not detected at detection limit times factor
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able 1. Analysis Type: 8021) Results
(c:ntinued)

Samojle ' :e: LAN LAN LAN LAN

Sample 100: 000643 000644 000645 0.C10o40

Compound Concentrati-n ig/L

Ben:zene 22 NO ND NZ

Chiorobenzene ND ND ND NC
1,2-Dichloroben:ere ND ND ND ND

I.'3-Dichlorobenzene ND ND ND ND

1,4-Dichilorobenzene 1.6 ND ND ND

Ethylbenzene 1.6 ND ND I1)

T o I mn e 6.9 ND 1 . ND
7otal 0y1enes .2ND ND ?.0 -

Detection lirsit 4aztor: 1.00 1.00 1.00 1.00

Surrogate Recovery ~':53 73 61 '06

Analysis date: 12/18/86 124/22/86 12/22/96 1./1/E~6

ND - not detected at detection limit times +actor
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Table 1. Analysis Type: 80:0 Results
!continued)

Sample -pe: LAN LAN DET
Sample In#: .'00647 000648 99q999

Compound Concentrati on ug/L

Benzene NO ND 0.5
Chlorobenzene ND ND 0.5
i,2-Dichiorobenzene ND ND 0.5
I.2-Dichlorobenzene NO ND 0.5
1,4-Dichlorobenzene ND ND f0.5
Ethylbenzene ND ND 0.5
Tol uene ND ND 1.0
Total Xylenes ND ND -

Detection limit factor: 1.)o 1.00

Surrogate Recovery 1: 103 102

Analy'sis date: 12/19/86 12/2:/86

NO not detected at detection limit times factor
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T d1e An. ~ii Tvae: 80:0 OA

-ample "v.:MB1 MB: 493 M84 D
Sample Q9999 9 ; ; 8 q :

Czmpcui Concentration uq,

Ben:zene N D N D N D N 3
-hlo'-oben:ene ND DN

1.2-'.-in1~ r.en:ene ND ND ND ND
!.:-Dichlorooen:ene ND ND ND ND
.4-Dich,1oroben:ene ND ND ND N D

Et.hvlben:ene ND N DN

'o eeND ND ND ND
otal Xv'Ienes ND ND ND ND

3etection limit factor: 1.00 1.00 1.00 1.00

Suirroqate Recoviery X.: 99 72 94 83

Analysis date: 121/18/80 12/19/86 12/2 8 6 12/2"26

'AD - not oietected at detection limit times factor
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Table Z. A a 1 T o e: 8 Z A

:-ample 7 ce: I ~ L'u L --
Sanil a I D#: 4c.: i,0 0a 0

PneeND ND

ZhIoroberzene ND ND 96s

,:-nichloroben:ene NO ND

I 7-Di:hlcrobenzene ND ND iC' s

l,4-)ic~iloben:ene NO ND 08 5 s

Etb~vibenzene NO ND 1

,ol uene ND ND05
ctal Xylenes ND ND 1 1'. 1 S

Detection limit factor: i00 1.O 10

Zurrogate Recovery . 9) 107

Analysis date: 22/6 1/26 12266 2/8

N: not detected at detection '1imit times factor

s -amount spiked i- sample

-:er:ent recovery from spiked sample

G-66



,ACUREX -: -

Corporation
Environmental Systems DOvslon

- er: /I r n-)-er it December :q,
K"5 irtle Ave. Acu-e': " #: - S

Monrovia, Ca >l) Pile .'::Z

Attention: Chris ,.,vdan!

52b;e:t: A-a ,.'SiS of T"irteen Water Samples
for Volatile Arcmatic Organics, Received :2':5/96

Thirteen water Salpi eS ere analyzed 4or voiatile arcmatic organics az::r: ino

to EPA Method 8020 (Test "etnoos for Evaluating Solid Waste - SW846, 2nd Ed.,

19321. Results are presented in Table 1_ )uality assurance data is prese'tej

in Table 2. The method can be summarized as ioilows:

Helium is bubbled through a volume of Hater contained in a s:ectal (

designed puraing chamber at amoient temperature. The purgeatie

aromatic compounds are e;ficientlv t-ansferred 4rom the aaiec. -s

ohase to the vapor phase. The vaoor is swept through a sortert

column where the pur-eables are trapped. A ter purging is como let-,

te sarbent column is heated and back flushed with helium to oesor:
toe purgeables onto a gas chromatographic column. The gas chromat3-

graph is temperature programmed to separate the purgeables whir are

then detected Hith a photolonization detector (PID) run in series

with a Hall detector. SP-O000 on Caroopak B is used for the primarf

analysis. Confirmations are run using a PID alone and a column
::ntaining SP-1,OO on Bentone-34.

14 you snould have any questions, please do not hesitate to call.

Submitted by -A4. ----- ~
Sarah Schoen, Ph.D. Greg N. oll

Staff Chemist Pro 9 (t Chemist

These results were obtained by following standard laboratory procedures; tle

liability of Acure- Corporation shall not exceed the amount paid for this repo-t.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PO Box 7044. Mountain View. CA 94039 (415) 961-5700 Telex 325961 FAX t415)964 5 45
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Sampl1e 7D#: 0064 ( 0650

Compound Concentration jg 1

Cheorene ND0 N D N D N D

1,-iroenenee ND0 N D N D N4D

1,-ihooe.eeNO ND ND ND,

Et.,ylberizene ND ND NO ND

Tol uene ND ND ND ND

Total Xylenes ND ND ND NO -

Detection limit factor: 1.00 .0 1) l. c )(

Surrogate Recovery ~:104 101 95

Analysis date: 1'2/19/86 12/:9/86 12/19'Bo 111 96

NO - not detected at detection lifeit times factor
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Table I. Analysis Type: 8020 Results
(continued)

Samole ",'ce: LAN LAN LAN LAN DE-

Sample TD#: 000653 000654 000655 )0065

Compound Concentration ug/L

enzene ND 0.6 n ND ND

£h1orobenzene ND ND ND ND

1,-Dcnjoroben:ene ND ND ND ND

12,-Dicnlorobenzene ND ND ND ND

1,4-Di:h1orooenzene ND ND ND ND

Ethyioenzene ND ND ND ND

'oliene ND ND 7.5 ND
Total ly'enes ND ND 5.5 ND 2.:

Detection limit factor: 1.00 1.00 1.00 10.00

Surrogate Recovery : 75 63 93 65

Analysis date: 12/19/86 12/19/86 12/23/86 12/23/86

ND - not detected at detection limit times factor

- not found in confirmation run

Q-69



7able 1. Analys,:s T,'pe: BC:O Results
cont in'ued)I

Sample -voe: LAN iAN LA~N-A
Samp~le ID#:00()57 .0 t58 00c59 06

Compound :oncentration Wg/L

Benzene 6~ n ND ND1 ND
Chlorobenzene ND ND ND ND

!,2-Dichloroben:ene N4D N D N D ND0
I.2-Dichlorobenzene ND ND ND ND

,,4-Dichlorobenzene ND ND ND ND
Ethylbenzene ND ND ND ND
Tol uene ND ND ND ND I

Total Xylenes ND ND ND ND -

Detection limi t factor: 1. 0 Z.500 LO :. 0

Surrogate Recovery 1: ItD4 97 96 94

Analysis date: 12/22/186 121/113/86 12/23/86 l'38

ND not detected at detection limit times factor

n not found i n confirmation run
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Table 1. Analvs~s Tvoe: 8020- Pesults

cont1nued)

5ample ,,e: LAN DET

Sample ID#: 000661 q99909

compound Concentration ugiL

Benzene ND .5

:hlorobenzene ND 0.5

1 ,2-Dichlorobenzene ND C.5

1,:-Dichlorobenzene ND 0.5

1,4-Dicnlorcbenzene ND ,. 5

Etv Iben:ene ND 0.5
Tol uene ND
Totai Xvienes ND 2.0

Detection limit factor: 2.50

Surrogate Recoverv %: 98

Analysis date: 12/27/86

ND - not detected at detection limit times factor

k.
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Table 2. Analysis Type: 8020 CA

:amoe c e: MBI MB2 MB3 LDU ET

amo1e ': 999998 999998 999998 000659 3999;

L.cmcund Concentration ug/l

?enzene ND NO ND ND
Chlorobenzene ND ND ND ND S
l.'-Dzn1orobenzene ND ND ND NE F

t1,-Dichlorobenzene ND ND ND ND 0.5
1.4-Dichlorobenzene ND ND ND ND
Ethylbenzene ND ND ND ND '.5
7oluene ND ND ND ND
Total Xylenes ND ND ND ND 2..

Detection limit factor: 1.00 1.00 1.00 1.00

Surrigate Recovery %: 84 94 83 98

Analysis date: 12/19/86 12/22/66 12/23/86 12/23/86

ND - not detected at detection limit times 4actor
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Table 2. Analisis Type% 9020 OA
(continued)

Sample Type: LSP MSL DET

Samle IDO: 000649 000649 999999

Compound Concentration ug/L

Benzene 06 % 5 s 0.5
Chlorobenzene 95 % 5 s 0.5
1,2-Dichlorobenzene 96 X 5 s 0.5
1,3-Dichlorobenzene 96 % 5 s 0.5
1,4-Dichlorobenzene 94 X 5 s 0.5
Ethylbenzene 98 . 5 s 0.5
Toluene 97 % 5 s 1.0
Total Xylenes 91 % 15 s 2.0

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 102

Analysis date: 12/23186 121/23i86

r ND - not detected at detection limit times factor

s - amount spiked in sample

% - percent recovery from spiked sample
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ACUREX
Corporation

Environmental Systems Division

'erovi ronment January 15, 1987
K:5 Myrtie 4ve. Acurex ID#: Mather AFB
,c.irovia, Ca 91016 File CON662A

Attention: Chris Lovdahl

Suoject: Cunfirmation of Thirty-three Water Samples
for Volatile Aromatic Organics, Received 11/12/86
through 12/15/86

Thirtv-three miater samples were confirmed for volatile aromatics according
to EPA Method 3020 (Test Methods for Evaluating Solid Waste - SW846, 2nd Ed.,
10B2). ; sults are presented in Table 1. Quality ass.rance data is presented
:n TabLe ]. Ihe method can be summarized as follows:

Helium is bubbled through a volume of water contained in a specially
designed purging chamber at ambient temperature. The purgeable
aromatic compounds are efficiently transferred from the aqueous
phase to the vapor phase. The vapor is swept through a sorbent
column where the purgeables are trapped. After purging is complete,
the sortent column is heated and back flushed with helium to desorb
the ;.rgeables onto a gas chromatographic column. The gas cnromato-
;rapn is temperature programmed to separate the purgeables whicn are
then detected with a photoionization detector (PID) run in series
with a Hail detector. SP-1000 on Carbopak B is used for thi primdrv
a3aiysis. Confirmations are run using a PID alone and a column
containinq SP-1200 on Bentone-34.

if you should have any questions, please do not hesitate to call.

Su bm it te d by: -" 4 - -J --
Sarah Schoen, Ph.D. Greg N coll
Staff Chemist Prolj t Chemist

Th~se- results were obtained by following standard laboratory procedures; the
lia."ilit. of Ac.rex Corporation shall not exceed the amount paid for this reoort.
i, nr, even' -hall Acuren be liable for special or consequential damages.

485 Clyde Avenue PO Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex. 325961 FAX j415) 964-5145
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Table i. Analsis Tvoe: 8020 Confirmations

Samole Toe: LAC LAC LAC LAC DET

SamoIe !D#: 06o754 o00755 000757 000759 991;

C:omoound Concentration ug/L

benzene ND ND ND ND

>-loronenzene NC NC NC NC

1.-Dichlorobenzene NC NC NC NC .5

,3-Dichlorobenzere NC NC NC NC

1.4-Dicnlorobenzene NC NC NC NC .5

Ethvlbenzene NC 3.8 NC NC 1.5

Toluene 2.6 43 NC NC 1.0

Total Xvlenes NC 23 NC NC 2.1'.

Detection limit factor: 1 .00 1.00 1.00 1.00

Surrogate Recovery %: 93 96 132 79

Analysis date: 11/18/86 11/18/86 11/18/86 11/18/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table 1. Analysis Type: @020 Confirmations

(continued)

Sample Tvpe: LAC LAC LAC LAC DET
Sample ID#: 000760 000774 000785 00078b 99999

Compound Concentration ug/L

Benzene ND ND 0.7 NC .5
Chlorobenene NC NC NC NC 0.5
1,2-Dichlorobenzene NC NC NC NC
1,3-Dichlorobenzene NC NC NC NC 0.5
1,4-Dichlorobenzene NC NC NC NC
Ethylben:ene NC NC NC NC .5
Toluene NC 13 12 2.0 1.0
Total Xylenes 24 NC 3.0 NC 2.^

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery X: 79 118 88 78

Analysis date: 11/18/86 11/21/86 11/21/86 11/21/86

ND - not detected at detection limit times factor

NC - not oeinq confirmed

G-76



Matner i
File N

Table 1. Analysis Type: 8020 Confirmations
(continued)

Sample Tye: LAC LAC LAC LAC DET

Sample IDO: 000787 000788 000789 000790 cq9

'Compound Concentration ug/L

Benz ene 0.8 NC N D N C
Chlorobenzene 0.7 NC NC NC ).f

1,2-Dichlorobenzene NC NC NC NC 0.5
l.3-Dichlorobenzen NCN C C

l,-Dichlorobenzene NC NC NC NC

Ethylbenloeoenzn NC NC NC NC 0.5

Etl enee NC 7.4 9.0 NC.0.

Total Xylenes NC NC 3.0 4.0 2.)

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery .:78 95 76 79

Analysis date: 11/21/86 11/21/86 11/21/86 11/211/96

1 - not detected at detection limit times factor

NC - not being confirmed
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Table 1. Analysis Type: 8020 Confirmations

(continued)

Sample Type: LAC LAC LAC LAC DET
Sample IDO: 000791 000794 000798 000799 99999q

Compound Concentration ug/L

Benzene NC ND NC NC ',.5
Chlorobenzene NC NC NC NC
1.2-Dichlorobenzene NC NC 1.5 1.7
1.3-Dichlorobenzene NC NC NC NC 0.5
1,4-Dichlorobenzene NC NC 3.1 1.6 , ..5
Ethylbenzene NC NC NC NC 0.5
Tol uene 3.5 NC NC NC 1.,)
Total Xylenes NC NC NC NC 2.0

Detection limit factor: 1,00 1.00 1.00 1.00

Surrogate Recovery 1: 62 50 82 80

Analysis date: 11/211/96 11/21/86 11/26/86 11/26/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table 1. Analysis Type: 8020 Confirmations
(continued)

Sample Type: LAC LAC LAC LAC DET

Sample ID#: 000602 000611 000612 000513

Compound Concentration ug/L

Benzene 1.1 ND 1.4 ND o
Chlorobenzene NC NC NC NC

1,2-Dichlorobenzene NC NC NC NC

1.3-Dichlorobenzene NC NC NC NC 0.5

1.4-Dichlorobenzene NC NC NC NC 0.5

Ethylbenzene NC NC NC NC ).5

Toluene NC NC NC NC I 1

Total Xylenes NC NC NC NC 2.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 115 95 101 99

Analysis date: 12/12/86 12/12/86 12/12/86 12/12/86

ND - not detected at detection limit times factor

NC - not being confirmed

JG
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Table 1. Analysis Type: 8020 Confirmations
(continued)

Sample Type: LAC LAC LAC LAC DET
Sample IDO: 000614 000629 000630 000631 99qq9o

Compound Concentration ug/L

Benzene 1.0 NC NC 1.1 0

Chlorobenzene 1.9 NC NC NC 0.5
1,2-Dichlorobenzene NC NC NC NC ).5
1,3-Dichlorobenzene NC NC NC NC 0.5
1,4-Dichlorobenzene NC NC NC NC 0.5
Ethylbenzene NC NC NC NC 0.5
Tol uene NC 2.6 1.4 NC 1.0
Total Xylenes NC NC NC NC 2.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 91 98 54 98

Analysis date: 12/12/86 12/17/86 12/17/86 12/17/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table 1. Analysis Type: 8020 Confirmations
(continued)

Sample Type: LAC LAC LAC LAC DET
Sample ID#: 000633 000635 000638 000643 QQ9QQ

Compound Concentration ug/L

Benzene 0.7 ND ND 15 0.5
Chlorobenzene NC NC NC NC ,".5
1,2-Dichlorobenzene NC NC NC NC ).5
l,3-Dichlorobenzene NC NC NC NC 0.-
1,4-Dichlorobenzene NC NC NC 0.9 0.5
Ethylbenzene NC NC NC 2.8 0.5
Toluene NC NC NC 13 1.*,
Total Xylenes NC NC NC 10 2.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery : 104 84 94 99

Analysis date: 12/17/86 12/22/86 12/17/86 12/19/86

ND - not detected at detection limit times factor

NC - not being confirmed

G I
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Table 1. Analysis Type: 8020 Confirmations
conti1nued)

Sample T ype: LAC LAC LAC LAC DET
Sample ID#: 000645 000646 000654 000655 09q

Compound Concentration ug/L

Benzene NC NC ND NC .
Chlorobenzent NC NC NC NC
1l.2-Dichlorobenzene NC NC NC NC
1,3-DicIhlorobenzmne NC NC NC NC 0.5
1,4-DicIhloroben:.ne NC NC NC NC ;.
Ethylbenzene NC 1.5 NC NC 0.5
Tol uene 1.4 NC NC 10 1.0
Total Xylenes NC 10 NC 7.0 2.0

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery 87 87 94 97

Analysis date: 12/23/86 12/19/96 12/22/86 12/23/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table 1. Analysis Type: 8020 Confirmations
(continued)

Sample Type: LAC DET

Sample ID#: 000657 99999

Compound Concentration ug/L

Benzene ND 0.5

Chlorobenzene NC 0.5

1,2-Dichlorobenzene NC 0.5

1,3-Dichlorobenzene MC 0.5

l,4-Dichlorobenzone NC 0.5

Ethylbenzene NC 0.5
Toluene NC 1.0
Total Xylenes NC 2.0

Detection limit factor: 1.00

Surrogate Recovery %: 82

Analysis date: 12/22/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table 2. Analysis Tyoe: 8020 Confirmations QA

Sample Type: MBI MB2 MB3 MB4 DET
Sample ID#: 999998 999998 999998 999998 9qq

Comoound Concentration ug/L

Benzene ND ND ND ND ,5

Chlorobenzene ND ND NO ND .5
1,2-Dichlorobenzene ND ND ND ND ..
1,3-Dichlorobenzene NO ND ND ND .5

1,4-Dichlorobenzene ND ND NO ND

Ethvlben:ene 1.0 ND 0.8 0.6 t
Toluene ND ND ND ND i.)

Total Xvlenes ND ND ND ND 2.

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 123 116 82 92

Analysis date: 11/18/86 11/21/86 11/26/86 12/12/86

ND - not detected at detection limit times factor

NC - not being confirmed
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Table Z. Analysis 'pe: 8020 Confi-mdtions Q
(:ntinued)

Sample T ie: MB5 M86 B7 DET

Sample 1DW: ?99998 q9998 999908 Q Q 90

Compound Concentration ug/L

Benzene NO NO ND '.5

Chlorobenzene ND ND ND 0.5

1,2-Dzchloroben:ene ND ND NO 0.5

1,3-Dichloroben:ene ND NO ND 0.5

1,4-Dichloroben:ene ND ND ND 0.5

Ethylbenzene 1.2 2.0 ND 0.5
Toluene ND ND ND 1.0

Total Xylenes NO NO ND 2.0

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery '.: 94 85 85

Analysis date: 12/17/86 12/22/86 12/23/8b

NO - not detected at detection limit times factor

NC - not being confirmed

G-85



- -----

~ ACUREXECorporation

Energy & Environmental Dvisicr,

eroV~-o men t November 24, 1986
7 Mortie Avenue Acurex 10#: 2611-0:0
lonrzvia, Ca 9G l6 File 6011132A

At~eition: Chris Lovdahl

Subject: Analysis of Eight Water Samples
for Volatile Halogenated Organics, Received 11/12/86

Eight water samples were analyzed for volatile halogenated organics according
to EPA Metiod 601 (Federal Register, Volume 49 #209, October 26, 1984;
page 291. Results are presented in Table 1. Quality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
onto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are

then detected with a Hall detector run in series with a
Photoionazation detector. SP-1000 on Carbopak B is used icr
tne primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

If you should have any questions, please do not hesitate to call.

Submitted by:__ -,L .. . .. . . .. . .. . .

Sarah Schoen, Ph.D. g N al
Staff Chemist Pro, t Chemist

These results were obtained by following standard laboratory procedures: the
liatil ty of Acurex Corporation shall not exceed the amount paid for this repcrt.
in no event shall Acurex be liable for special or consequential damages.

555 Cyde Avenue. PC Box 7555. Mountain View. CA 94039 (415) 964-3200 Telex 34-6391 TWX 910-779653
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Table I. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET
Sample ID: 000751 000752 000753 000754 999999

Compound Concentration ug/L

Chloromethane ND ND ND ND .5

Bromomethane ND ND ND ND 0.5
4 Dichlorodifluoromethane NO ND ND ND o.5
4 Vinyl Chloride ND ND ND ND 0.5

Chloroethane ND ND ND ND 0.!
Methylene Chloride 1.1 a 1.0 a 1.1 a 1.6 a 0.5
Trichlorofluoromethane ND ND ND ND 0.5

1,I-Dichloroethene ND ND ND NO 0.5
l,1-Dichloroethane ND ND ND ND 0.5
trans-l,2-Dzchloroethene ND ND ND ND 0.5
Chloroform ND ND ND ND 0.5
1.2-Dichloroethane ND ND ND NO 0.5
1,1,1-Trichloroethane ND NO ND NO 0.5
Carbon Tetrachloride ND ND ND ND 0.5
Bromodichloroeethane ND ND NO ND 0.5
1,2-Dichloropropane ND NO ND ND 0.5
trans-l,3-Dichloropropene ND NO NO ND 0.5
Trichloroethene 0.6 n 4.1 ND ND 0.5

1 Dibromochloromethane ND ND ND ND 0.5
1 1,1,2-Trichloroethane ND ND ND ND 0.5
1 cis-1,3-Dichloropropene NO ND ND NO 0.5
2-Chloroethylvinylether ND ND ND ND 0.5

Bromoform ND ND ND NO 0.5

2 1,1,2,2-Tetrachloroethane ND ND ND ND ..5

2 Tetrachloroethene ND ND No ND 0.5

Chlorobenzene ND ND ND ND 0.5

3 Dichlorobenzenes ND NO ND NO 0.5

Detection limit factor: I 1 I 1

Surrogate Recovery %: 83 103 62 81

Analysis date: 11/14/86 11/17/86 11/14/96 11/14/86

I - these compounds coelute ND - not detected at detection limit times factor

2 - theme compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and co-..'e

4 - these compounds coelute
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Table 1. Analysis Type: 601 Results

(continued)

Sample Tvpe: LAN LAN LAN LAN DET

Sample ID#: 000755 000756 000757 000758 9999q9

Compound Concentration ug/L

Chloromethane NO ND NO NO I.

Bromomethane NO ND NO ND

4 Dichlorodifluoromethane ND NO ND NO

4 Vinyl Chloride ND ND ND ND ,

Chloroethane ND NO NO NO 0.5

Methylene Chloride ND ND 1.6 a 110 a 0.5

Trichlorofluoromethane ND ND ND ND 0.5

1,1-Dichloroethene NO NO ND ND 0.5

1,1-Dichloroethans ND NO NO NO 0.5

trans-1,2-Dichloroethene ND ND ND ND 0.5

Chloroform ND ND NO NO 0.5

1,2-Dichloroethane ND NO ND ND 0.5

1,1,1-Trichloroethane NO ND ND ND 0.5

Carbon Tetrachloride ND ND ND ND 0,5

Bromodichloromethane ND ND ND ND

1,2-Dichioropropane No ND ND ND 0.5

trans-1,3-Dichloropropene ND ND ND ND ;.5

Trichlaroethene ND ND ND 90 .

I Dibromochloromethane NO ND NO ND

I 1,1,2-Trichloroethane NO ND ND ND 0.5

I cis-1,3-Dichloropropene NO ND NO NO '.5

2-Chloroethylvinylether ND ND ND ND 0.5

Bromoform ND ND NO ND 0.5

2 1,1,2,2-Tetrachloroethane ND ND ND ND

2 Tetrachloroethene ND NO NO NO

Chlorobenzene ND ND NO ND ).5

3 Dichlorobenzenes NO NO NO ND ).5

Detection limit factor: I 1 1 50

Surrogate Recovery X: 96 86 76 123

Analysis date: 11/17/86 11/24/86 11/14/6 11/17/86

1 - these compounds coelute NO - not detected at detection limit times factor

2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute
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Table 2. Analysis Type: 601 QA

Sample Type: MB1 MB2 MB3 SBI DET

Sample IOt: 999998 999998 999999 999998 q99999

Compound Concentration ug/L

Chloromethane NO ND ND ND -5

Bromomethane ND ND ND ND .5

4 Dichlorodifluoromethane ND ND ND ND

4 Vinyl Chloride ND ND ND ND .

Chloroethane ND ND ND NO

Methylene Chloride 1.5 a 1.5 a 0.9 a 1.4 a).5
Trichlorofluoromethane ND ND ND NO .t
1,1-Dichloroethene ND NO ND ND 0.5
1,1-Dichloroethane ND NO ND NO 0.5
trans-1,2-Dichloroethene ND ND ND NO 0.5
Chloroform ND ND ND ND 0.5
1,2-Dichloroethane ND ND ND ND 0.5
1,1,1-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride ND ND ND NO .5
Bromodichloromethane ND ND ND ND 0.Z
1,2-Dichloropropane ND ND ND NO >
trans-l,"-Dichloropropene ND ND ND ND 0.f
Trichloroethene ND ND ND ND

I Dibromochloromethane ND ND ND ND >5
I 1,1,2-Trichloroethane ND ND ND ND '.5
I cis-1,7-Dichloropropene ND ND ND ND C5

2-Chloroethylvinylether ND ND ND ND 0.5

Bromoform ND ND ND ND 0.5
2 1,1,2,2-Tetrachloroethane NO NO NO ND 0.5

2 Tetrachloroethene ND ND ND ND ).5
Chlorobenzene ND NO ND NO '.5
Dichlorobenzenus ND ND ND ND 0.5

Detection limit factor: 1 1 1 1

Surrogate Recovery %: NS 63 68 104

Analysis date: 11/14/86 11/17/86 11/24/86 11/14/86

1 - these compounds coelute ND - not detected at detection limit times 4actor
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute
4 - these compounds coelute NS - not spiked

G-89



^ ACUREX

Energy & Environmental Division

AeroViron.;ent November 24, 1986
SZ5 iyrtis Avenue Acurex I0: 8611-037
Mcaruv= , Ca 9.: File 6011137A

Attention: Chris Lovdahl

3uoect: Analysis of Six Water Samples
for Volatile Halogenated Organics, Received 11/13/86

Six water saiples were analyzed for volatile halogenated organics according
to EPA Metod 60l (Federal Register, Volume 49 0209, October 26, 1984;
page 29). Results are presented in Table 1. Quality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
sperially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The

vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
onto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are

then detected with a Hall detector run in series with a
pnotoionization detector. SP-lO00 on Carbopak B is used for
the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.'

If you should have any questions, please do not hesitate to call.

Submitted by _ W 9 1 4 i'-- - - --- - -- - - - - -- -
Sarah Schoen, Ph.D. Greg N 11
Staff Chemist Proj Chemist

These results were obtained by following standard laboratory procedures; the

liability of Acurex Corporation shall not exceed the amount paid for this report.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. P0. Box 7044, Mountain VeW, CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) 964.5145
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Table i. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET

Sample 1D#: 000759 000760 000761 000762 9999qq

Compound Concentration ug/L

Chloromethane ND ND ND ND ,5

Bromomethane ND ND ND ND 0.5

4 Dichlorodifluoromethane ND ND ND ND .5

4 Vinyl Chloride ND ND ND ND

Chloroethane ND ND ND ND .5

Methylene Chloride 1.4 a 1.4 a 20 a 17 a 0.5

Trichlorofluoromethane ND ND ND ND 0.5

1,1-Dichloroethene ND ND ND ND 0.5

1,1-Dichloroethane ND ND NO ND 0.5

trans-1,2-Dichloroethene ND ND ND ND .

Chloroform ND NO ND ND 0.5

1,2-Dichloroethane ND ND ND ND 0.5

1,l,1-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride ND ND ND ND ).5

Bromodichloromethane ND ND ND ND ".t

1,2-Dichloropropane NO ND ND ND -,.5

trans-1,3-Dichloropropene ND ND ND ND ".5

Trichloroethene ND ND 770 700 ,.5

I Bibromochloromethane ND ND ND ND

I 1,1,2-Trichloroethane ND NO ND ND ).5

I cis-1,3-Dichloropropene ND ND ND ND 0.5

2-Chloroethylvinylether ND ND ND ND 0.5

Bromoform ND ND ND ND 0.5

2 1,1,2,2-Tetrachloroethane ND ND ND ND 0.5

2 Tetrachloroethene ND ND ND ND 0.5

Chlorobenzene ND ND ND ND 0.5
3 Dichlorobenzenes ND ND ND ND 0.5

Detection limit factor: I 1 10 10

Surrogate Recovery X: 80 74 99 103

Analysis date: 11/14186 11/14/86 11/17/86 11/17/86

1 - these compounds coelute ND - not detected at detection limit times factor

2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coolute

4 - these compounds comlute
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Table 1. Analysis Type: 601 Results

(continued)

Sample Type: LAN LAN DET
Sample ID#: 000763 000764 999999

----------------- --------- ---------
Compound Concentration ug/L
------------------ ------------------------------
Chloromethane ND ND 0.5
Bromomethane ND ND 0.5

4 Dichlorodifluoromethane ND ND 0.5
4 Vinyl Chloride ND ND 0.5
Chloroethane NO ND 0.5
Methylene Chloride 0.7 a 10 a 0.5
Trichloroiluoromethane ND ND 0.5
l,l-Dichloroethene ND ND 0.5
1,1-Dichloroethane ND ND 0.5
trans-l,2-Dichloroethene ND ND 0.5
Chloroform ND ND 0.5
1.2-Dichloroethane ND ND 0.5
l,l,l-Trichloroethane ND ND 0.5
Carbon Tetrachlorzde ND ND 0.5
Bromodichloromethane ND ND 0.5
1.2-Dichloropropane ND ND 0.5
trans-1,3-Dichloropropene ND ND 0.5
Trichloroethene ND 23 0.5

1 Dibromochloromethane NO ND 0.5
1 1,l,2-Trichloroethane ND ND 0.5
1 cis-1,3-Dichloropropene ND ND 0.5

2-Chloroethylvinylether ND ND 0.5
Bromoform ND ND 0.5

2 1,l,2,2-Tetrachloroethane ND ND 0.5
2 Tetrachloroethene NO No 0.5

Chlorobenzene ND ND 0.5
7 Dichlorobenzones ND ND 0.5

Detection limit factor: 1 5

Surrogate Recovery %: 90 107

Analysis date: 11/17/86 11/17/86

1 - these compounds coelute NO - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 these compounds coelute
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Table 2. Analysis Type: 601 QA

Sample Type: MBI MB2 SB1 LDU DET
Sample ID#: 999998 999998 999998 000764 99q999q

Compound Concentration ug/L

Chloromethane ND ND ND ND 0.5

Bromomethane ND ND ND ND 0.5
4 Dichlorodifluoromethane ND ND ND ND 0.5
4 Vinyl Chloride ND NO ND NO 0.5

Chloroethane ND ND ND ND 0.5
Methylene Chloride 1.5 a 1.5 a 1.2 a 1.2 a 0.5
Trichlorofluoromethane ND ND ND ND 0.5

1,1-Dichloroethene ND ND ND ND 0.5
1,1-Dichloroethane ND ND ND ND 0.5
trans-1,2-Dichloroethene ND ND ND ND 0.5
Chloroform ND ND ND ND 0.5
l,2-Dichloroethane ND NO ND ND 0.5
1,1,1-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride ND ND ND ND 0.5
Bromodichloromethane ND ND ND NO 0.5
1,2-Dichloropropane ND ND ND ND 0.5
trans-1,3-Dichloropropene ND ND ND ND 0.5
Trichloroethene ND ND ND 18 0.5

I Dibromochloromethane ND ND ND ND 0.5
1 1,1,2-Trichloroethane ND ND ND ND 0.5
1 cis-l,3-Dichloropropene ND ND ND ND 0.5
2-Chloroethylvinylether ND ND ND ND 0.5
Bromoform ND ND ND ND 0.5

2 1,1,2,2-Tetrachloroothane ND ND ND ND 0.5
2 Tetrachloroethene ND ND ND ND 0.5
Chlorobenzene ND ND ND ND 0.5

3 Dichlorobenzenes ND ND ND ND 0.5

Detection limit factor: I I I I

Surrogate Recovery %: NS 63 99 74

Analysis date: 11/14/86 11/17/86 11/17/86 11/18/86

1- these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute NS - not spiked
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ACUREX ...Corporationm

Energy & Environmental Division

Aero zro-ment December 3, 1986
2,5 Myrtle Avenue Acurex ID#: 8611-040
Mcn o,'ia, Ca 910llo File 6011140A

• ttcnt.un: .hr,s Lovdahll

.oject: - alysis of Six Water Samples
'or Volatile Halogenated Organics, Received 11/14/86

w.ter samples were analyzed for volatile halogenated organics accord .g
to C FA Method 6Cl ,Federal Register, Volume 49 #209, October 26, 1984;

0 e. 29:. Rceults are presentcd in Table 1. Quality assurance data is
z t i in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The
vap r is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
.E ;teo and aLck flushed with helium to desorb the purgeables
orto a gas chromatographic column. The gas chromatograph is
timperature programmed to separate the purgeable which are
;,en detected with a Hall detector run in series with a

;nctoiinization detector. SP-1O00 on Carbopak B is used for
th primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porssii Z.

7, iou 7nouid have any questions, please do not hesitate to call.

XnLtdb----------------------- -- --------
Sarah Schoen, Ph.D. Greg Niol
Staff Chemist Proje Chemi:t

These results Aere obtained by following standard laboratory'r procedures; the
Iiiabilty of Acurex Corporation shall not exceed the amount paid for this report.
.n no event shall Acure:: be liabil for special or consequential damages.

485 Clyde Avenue. PO. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) 964-5145
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Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000765 000766 000767 000768 9 qg

Compound Concentration ug/L

Chloromethane ND ND ND ND

Bromomethane ND NO ND ND .

4 Dichlorodifluoromethane ND ND ND ND .

4 Vinyl Chloride ND ND NO ND 5

Chloroethane ND ND ND ND '.5

Methylene Chloride 1.1 a 1.1 a 0.8 a 1.3 a 0.5
Trichlorofluoromethane ND ND ND ND 0.5

1,1-Dichloroethene ND ND ND NO 0.5

l,l-Dichloroethane NO NO ND ND 0.5

trans-1,2-Dichloroethene ND No NO ND 0.5

Chloroform ND ND ND ND 0.5

1,2-Dichloroethane ND ND ND ND 0.5

1,1,l-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride ND 1.6 ND ND ,.5

Bromodichloromethane ND ND ND ND .5

1,2-Dichloropropane ND NO ND ND .5

trans-1,3-Dichloropropene NO ND ND ND ).5

Trichloroethene 2.3 n 6.3 ND ND 2.5

I Dibromochloromethane ND NO ND ND 3.5

I 1,1,2-Trichloroethane ND ND NO ND '..5

I cis-1,3-Dichloropropene ND ND ND ND

2-Chloroethylvinylether ND ND ND ND .5

Bromoform NO ND NO ND 0.5

2 1,1,2,2-Tetrachloroethane NO 12 n ND NO .".5

2 Tetrachloroethene ND 12 ND ND 0.5

Chlorobenzene ND ND ND ND 3.5

3 Dichlorobenzenes ND ND ND ND ,.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 106 87 74 112

Analysis date: 11/17/96 11/17/96 11/18/96 11/19/96

1 - these compounds coelute ND - not detected at detection limit times +act-r

2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run
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Table 1. Analysis Type: 601 Results
(continued)

Sample Type: LAN LAN DET

Sample 106: 000769 000770 999999

Compound Concentration ug/L

Chioromethane ND ND 0.5
Bromoaethane ND ND 0.5

4 Dichlorodifluoromethane ND ND 0.5
4 Vinyl Chloride ND NO 0.5

Chloroethane ND ND 0.5
Methylene Chloride 1.5 a 1.3 a 0.5
Trichlorofluoromethane ND ND 0.5
l,1-Dichloroethene ND ND 0.5
1,1-Dichlaroethane ND ND 0.5
trans-1,2-Dichloroethene ND ND 0.5
Chloroform ND ND 0.5
1,2-Dichloroethane ND ND 0.5
1,1,1-Trichloraitthane ND 0.6 n 0.5
Carbon Tetrachloride ND ND 0.5
Bromodichlorauethane ND ND 0.5
1,2-Dichloropropane ND ND 0.5
trans-l,3-Dichlorapropene ND ND 0.5
richloroethent ND ND 0.5

I Dibromochloromethant NO ND 0.5
1 1,1,2-Trichlaroothane ND ND 0.5
1 cis-1,3-Dichloropropent NO ND 0.5

2-Chloroethylvinylether ND NO 0.5
Bromofore ND ND 0.5

2 l,1,2,'d-Tetrachloroethant ND ND 0.5
2 Tetrachioroethene ND ND 0.5

Chlorobenzene ND ND 0.5
3 Dichlorobenzenes ND ND 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 103 89

Analysis date: 11/19/86 11/19/6

1- these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - belowo normal laboratory background levels

3 - mixture of isomers and coelute
4 - these compounds coelute n - not found in confirmation run
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Table 2. Analysis Type: 601 QA

Sample Type: MBI MB2 SBl LDU DET
Sample ID#: 999998 999998 999998 000766 999qq

Compound Concentration ug/L

Chloromethane ND ND ND ND .
Bromomethane NO ND NO ND

4 Dichlorodifluoromethane ND ND ND ND
4 Vinyl Chloride NO NO ND ND 0.5

Chloroethane NO ND NO ND 0.5
Methylene Chloride 1.5 a ND NO 0.6 a 0.5
Trichlorofluoromethane ND ND ND ND 0.5
l,1-Dichloroethene ND ND ND ND 0.5
1.1-Dichloroethane NO ND ND NO 0.5
trans-1,2-Dichloroethene ND ND ND NO 0.5
Chloroform ND NO NO ND 0.5
1,2-Dichloroethane NO ND ND ND 0.5
1,1,1-Trichloroethane ND ND No NO 0.5
Carbon Tetrachloride ND ND ND 1.1 ).5
Bromodichloromethane NO ND NO ND 0.E
1,2-Dichloropropane ND ND ND ND ").5
trans-l,3-Dichloropropene ND ND NO ND 0.5
Trichloroethene NO ND ND 2.7 -).5

1 Dibromochloromethane ND ND ND ND 0.5
1 1,1, -Trichloroethane ND ND ND NO -.5
I cis-l,3-Dichloropropene ND ND ND ND 0.5
2-Chloroethylvinylether ND NO ND ND 0.5
Bromoform ND ND ND ND 0.5

2 1,l,2,2-Tetrachloroethane ND ND ND 13 0.5
2 Tetrachloroethene NO ND ND 13 0.!

Chlorobenzene NO ND ND NO 0.5
3 Dichlorobenzenes ND ND ND NO 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 63 88 99 91

Analysis date: 11/17/96 11/19/86 11/18/86 11/18/86

1 - these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute
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Table 2. Analysis Type: 601 QA

(continued)

Sample Type: LSP MSL DET
Sample ID#: 000767 000767 999999

Compound Concentratzon uq/L

Chlorooethane 99 % 10 s 0.5
Bromomethane 98 % 10 s 0.5

4 Dichlorodifluoromethane 100 % 10 s 0.5

4 Vinyl Chloride 100 % 10 s 0.5
Chloroethane 93 % 10 s 0.5
Methylene Chloride 70 % 5 s 0.5
Trichlorofluoromethane 100 % 10 s 0.5
1,1-Dichloroethene 110 % 5 s 0.5
1,1-Dichloroethane 100 % 5 s 0.5

trans-i,2-Dichloroethene 96 X 5 s 0.5
Chloroform 110 % 5 s 0.5

1,2-Dichloroethane 57 Z 5 s 0.5
1,1,1-Trichloroethane 100 % 5 s 0.5

Carbon Tetrachloride 110 % 5 s 0.5
Bromodzchlorometnane 99 1 5 s 0.5
1,2-Dichloropropane 100 % 5 s 0.5
trans-1,3-Dichloropropene 100 % 5 s 0.5
Trichloroethene 100 % 5 s 0.5

1 Dibromochloromethane 96 % 5 s 0.5

I 1,1,2-Trichloroethane 96 % 5 s 0.5
1 cis-l,3-Dichloropropene 96 % 5 s 0.5

2-Chloroethylvinylether 130 % 5 s 0.5
Bromoform 92 % 5 s 0.5

21 ,1,2,2-Tetrachloroethane 120 % 5 s 0.5
2 Tetrachloroethene 120 % 5 s 0.5

Chlorobenzene 110 % 5 s 0.5
3 Dichlorobenzenes 110 % 15 s 0.5

Detection limit factor: 1.00

Surrogate Recovery %: 103

Analysis date 11/18/96 11/18/86

1 - these compounds coelute NO - not detected at detection limit times 4act:r
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute
4 - these compounds coelute s - amount spiked in sample
% - percent recovery from spiked sample
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ACUREX
Corpoation

Energy & Environmental Division

AeroVironment December 4, 19o6
K5 Myrtle Avenue Acurex 10#: 8611-04-
Monrovia, Ca 91016 File 6011143A

Attention: Chris Lovoahl

Subject: Analysis of Seven Water Samples
ior Volatile Halogenated Organics, Received 11/15/86

Seven water samples were analyzed for volatile halogenated organics accoro-,-;

to EPA Method b01 (Feoeral Register, Volume 49 0209, October 26, 1984;
page 29). Results are presented in Table i. Quality assurance data is
presenteo in Table 2. The method can be summarized as follows:

Helium is bubblec through a volume of water contained in a
soecially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently

transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeabies
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
onto a gas chromatographic column. The gas chromatograph is
temperatire programmed to separate the purgeable mrizh are
then detected with a Hall detector run in series with a
photoionization detector. SP-l000 on Carbopak 9 ;s used for

the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

fi you should have any questions, please do not hesitate to call.

Submitted oy:. . ... ................
Sarah Schoen, Ph.D. Greg N oll
Staff Chemist Proje. Chemist

These results were obtained by following standard laboratory procedures; the

liability of Acurex Corporation shall not exceed the amount paid for this report.

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. P.O. Box 7044. Mountain View. CA 94039 1415) 961-5700 Telex: 325961 FAX: 1415) 964-5145
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Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000771 000772 000773 000774 999999

Compound Concentration ug/L

Chioromethane ND ND ND ND
Bromomethane ND ND ND ND

4 Dichlorodifluoromethane ND ND ND ND 0.5
4 Vinyl Chloride ND ND ND NO ().5

Chioroethane ND ND ND ND 0.5
Methylene Chloride 9.9 a 9.9 a 0.7 a 9.0 a 0.5
Trichiorofluoromethane ND ND ND NO, 0.5
1,1-Dichloroethent ND ND 1.3 ND 0.5
1,1-Dichloroothane ND ND 2.4 ND 0.5
trans-1,2-Dichloroethene ND ND 5.2 n ND 0.5
Chloroform ND 4.2 ND ND 0.5
l,2-Dichloroethane ND ND ND ND 0.5
1,1,1-Trichloroothang ND 1.0 n ND ND 0.5
Carbon Tetrachloride ND ND, ND ND 0.5
Bromodichloromethane ND ND ND, ND 0.5
1,2-Dichloropropane ND ND ND NDO'.
trans-1,3-Dichloropropene ND ND ND ND 0.5
Trichioroethene ND ND 7.6 ND :'.5

I Dibroacchloramethane ND ND ND, ND 0.5
1 1,1,21-Trichloroethane ND ND ND NDO.
I cis-l,3-Dichloropropone ND ND, ND ND 0>5
2-Chloroethylvinyiether ND ND ND ND 0.5
Bromoform ND ND ND ND 0.5

2 1,l,2,2-Tetrachloroethane ND ND 2.5 n ND >
2 Tetrachloroethenh ND ND 2.5 ND 0.5
Chlorobenzene ND ND ND ND o,.5

3 Dichlorobmnzents ND ND ND ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery Z: 104 110 58 76

Analysis date., 11/19/96 11/19/86 11/19/86 11/18/86

1- these compounds coelute ND - not detected at detection limit times factor
2 - these compounds :oolute a - below normal laboratory background levels

-mixture of isomers and coolute
4-these compounds coelute n - not fou~nd in confirmation run

G-100



A@le rvi 4..

Table 1. Analysis Type: 601 Results

(cantinued)

Sample Type: LAN LAN LAN DET
Sample ID#: 000775 000776 000777 999999

Compound Concentration ug/L

Chloromethane ND NO ND 0.5
Broaomethane ND ND ND 0.5

4 Dichlorodifluoroamethane ND ND ND 0.5
4 Vinyl Chloride ND ND ND 0.5
Chloroethane ND NO ND 0.5
Methylene Chloride 7.2 a 6.6 a 6.8 a 0.5
Trichlorofluoromethane ND ND ND 0.5
1.1-Dichloroethene ND ND ND 0.5
1,1-Dichloroethane ND ND ND 0.5
trans-1.2-D:chloroethene ND ND ND 0.5
Chloroform ND ND ND 0.5
1.2-Dichloroethane ND ND ND 0.5
1,1,1-Trichloroethane 0.6 n 3.3 q ND 0.5
Carbon Tetrachloride ND ND ND 0.5
Bronodichloromethane NO ND ND 0.5
1,2-Dichloropropane ND ND ND 0.5
trans-1,3-Dichloropropene ND ND ND 0.5
Trichloroethene ND NO ND 0.5

I Dibromochloromethane ND ND NO 0.5
I 1,1,2-Trichloroethane ND ND ND 0.5
1 cis-1,3-Dichloropropene ND ND ND 0.5
2-Chloroethylvinylether ND ND ND 0.5
Bromoform ND ND ND 0.5

2 1,1,2,2-Tetrachloroethane ND ND ND 0.5
2 Tetrachloroethene ND ND ND 0.5

Chlorobenzene ND ND ND 0.5
3 Dichlorobenzents ND ND ND 0.5

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery %: 89 79 a1

Analysis date: 11/19/86 11/19/86 11/19196

1- these compounds coelute NO - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute q - confirmation not run
4 - these compounds coelute n - not found in confirmation run
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Table 2. Analysis Type: 601 QA

Sample Type: MBI MB2 Sol LDU "E
T

Sample ID#: 999998 999998 999998 000774 CqQ= q

Compound Concentration ug/L

Chloromethane ND ND ND ND >.

Bromomethane ND ND ND ND .

4 Dichlorodifluoromethane ND ND ND ND
4 Vinyl Chloride ND ND ND ND ).5

Chloroethane ND ND ND ND ..-

Methylene Chloride 1.5 a 0.6 a ND 7.4 a ).5
Trichlorofluoromethane ND ND ND ND 0.9

1,1-Dichloroethene ND ND ND ND .5

1,1-Dichloroethane ND ND ND ND .9
trans-l,2-D:chloroethene ND ND ND ND ).5

Chloroform ND ND ND ND .5
1,2-DichIoroethane ND ND ND ND .5

1,1,1-Trichloroethane ND ND ND ND ).5

Carbon Tetrachloride NO ND NO ND .5
Bromodichloromethane ND ND ND ND .

1,2-Dichloropropane ND ND ND ND .
trans-l.3-Dichloropropene ND ND ND ND .

Trichloroethene ND ND ND ND

I Dibromochloromethane ND ND ND ND ,
I 1,1,2-Trichloroethane ND NO ND ND .5
I cis-l,3-Dichloropropene ND ND ND ND '..5

2-Chloroethylvinylether ND ND ND ND 5

Bromoform ND ND ND ND .5
2 1,1,2,2-Tetrachloroethane NO ND ND ND >.

2 Tetrachloroethene ND ND ND ND 0.-

Chlorobenzene ND ND ND ND .9
3 Dichlorobenzenes ND ND ND ND ).9

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 84 73 61 79

Analysis date: 11/18/86 11/19/86 11/19/86 11/19/86

1 - these compounds coelute ND - not detected at detection limit times 4act~r
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute
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ACUREX DEC
Corpoatio

Energy & Environmental Division

ieroVironment December 4, i9
8Z5 Myrtle Avenue Acurex ID#: 8611-044
lonrovia, Ca ql,ib File 6011144A

Atzention: Chris Lcvdahl

3ubect: Analsis of Eleven Water Samples
for Volatile Halogenated Organics, Received 11/17/86

Eleven water samples "ere analyzed for volatile halogenated organics accordin)
to EPA Method 601 (Federal Register, Volume 49 #209, October 26, 1984;
page 29). Results are presented in Table i. Duality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
cnto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are
then detected with a Hall detector run in series with a
photoionl:ation detector. SP-1O00 on Carbopak B is used for
the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

Lf /ou should have any questions, please do not hesitate to call.

Submitted by: ....... u-
aah choen, Ph.D.N ol

Staff Chemist Proje Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this rep , -.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PO Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX. (415) 964-5145
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8611-044
File 6011144A

Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET
Sample 10: 000778 000779 000780 000781 999999

Compound Concentration ug/L

Chloromethane NO NO NO ND 0.5
Bromomethane NO NO NO NO 0.5

4 Dichlorodifluoromethane NO NO ND ND 0.5
4 Vinyl Chloride NO NO ND ND ).5

Chloroethane NO ND NO ND 0.5

Methylene Chloride 7.5 a 5.2 a 7.4 a 8.0 a 0.5
Trichlorofluoromethane ND ND ND ND 0.5
1,1-Dichloroethene ND ND ND ND 0.5

l,1-Dichloroethane ND ND ND ND 0.5
trans-1,2-Dichloroethene NO ND ND ND 0.5
Chloroform NO ND ND NO 0.5
1,2-Dichloroethane NO ND ND ND 0.5

1,1,1-Trichloroethane ND 0.7 n ND 0.9 n 0.5

Carbon Tetrachloride ND ND ND ND 0.5
Bromodichloromethane ND ND ND ND 0.5
1,2-Dichloropropane NO ND ND ND 9.5

trans-1,3-Dichloropropene ND ND NO ND 0.5
Trichloroethene NO ND ND ND 0.5

I Dibromochloromethane NO ND NO ND 0.5
1 1,1,2-Trichloroethane NO ND ND ND ).5

I czs-l,3-Dichloropropene ND ND ND ND 0.5

2-Chloroethylvinylether ND ND ND NO 0.5

Bromoform ND NO NO NO 0.5

2 1,1,2,2-Tetrachloroethane ND NO NO NO 0.5

2 Tetrachloroethene ND NO NO NO 0.5

Chlorobenzene ND ND NO NO 0.5

3 Dichlorobenzenes ND ND ND ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery Z: 101 74 92 93

Analysis date: 11/19/96 11/19/96 11/19196 11/19/86

1 - these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run
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Table 1. Analysis Type: 601 Results
(continued)

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000783 000784 000785 000786 q==q

Compound Concentration ug/L

Chloromethane ND ND ND ND .t

Bromomethane ND ND ND ND 0.5
4 Dichlorodifluoromethane ND ND ND ND .5
4 Vinyl Chloride ND ND ND ND ".q

Chloroethane ND ND ND ND ).5
Methylene Chloride 15.0 a 18.0 a 2.3 a ND 0.5

Trichlorofluoromethane ND ND ND ND 0.5
1,1-Dichloroethene ND ND ND ND L.5
1,1-Dichloroethane ND ND ND ND ).5
trans-1,2-Dichloroethene ND ND ND ND 0.9

Chloroform ND ND ND ND 0.5
1.2-Dichloroethane ND ND ND ND 0.5

1,1,1-Trichloroethane ND ND ND ND ).5
Carbon Tetrachloride ND ND ND ND C.5
Bromodichloromethane ND ND ND ND .5

1,2-Dichloropropane ND NO ND ND 5

trans-1,3-Dichloropropene ND ND ND ND
Trichloroethene ND ND ND ND

1 Dibromochloromethane ND ND ND ND .5

I 1,1,2-Trichloroethane ND ND ND ND >.5

I cis-1,3-Dichloropropene ND ND ND ND ',.5
2-Chloroethylvinylether ND ND ND ND

Bromoform ND ND ND ND S
2 1,1,2,2-Tetrachloroethane NO ND ND ND 0.5

2 Tetrachloroethene ND ND ND ND ).S

Chlorobenzene ND ND ND ND 0.5

3 Dichlorobenzenes ND ND ND ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 82 85 91 72

Analysis date: 11/19/86 11/20/86 11/20/86 11/20/86

1 - these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background leveis

3 - mixture of isomers and cos'jte

4 - these compounds coelute
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Table 1. Analysis Type: 601 Results

(continued)

Sample Type: LAN LAN LAN DET

Sample IDO: 000787 000788 000789 999999

Compound Concentration ug/L

------------------ ----------------------------------------

Chloromethane NO ND ND 0.5

Bromomethane ND ND NO 0.5

4 Dichlorodifluoromethane 0.7 n NO ND 0.5

4 Vinyl Chloride 0.7 ND ND 0.5

Chloroethane NO NO No 0.5

Methylene Chloride NO NO 1.6 a 0.5

Trichlorofluoromethane NO ND ND 0.5

1,1-Dichloroethene NO ND NO 0.5

1,1-Oichloroethane NO ND ND 0.5

trans-l,2-Dichloroethene NO ND ND 0.5

Chloroform NO ND NO 0.5

1,2-Dichloroethane NO NO ND 0.5

1,1,1-Trichloroethane NO ND 1.0 0.5

Carbon Tetrachloride NO ND ND 0.5

Bromodichloromethane NO NO No 0.5

1,2-Dichloropropane NO ND ND 0.5

trans-1,3-Dichloropropene NO ND ND 0.5

Trichloroethene 2.6 ND 0.9 0.5

I Dibromochloromethane NO ND ND 0.5

1 1,1,2-Trichloroethane NO ND ND 0.5

I cis-1,3-Dichloropropene ND ND ND 0.5
2-Chloroethylvinylether ND ND ND 0.5

Bromofore NO NO NO 0.5

2 1,1,2,2-Tetrachloroethane 1.0 n NO NO 0.5

2 Tetrachloroethene 1.0 n ND ND 0.5

Chlorobenzene NO ND ND 0.5

3 Dichlorobenzenes ND NO ND 0.5

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery %: 71 67 74

Analysis date: 11/21/86 11/20/86 11/20/86

1 - these compounds coelute ND - not detected at detection limit times factcr

2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run

G-106



8e:-44

F 1 1e o,, :: 4

Table 2. Analysis Type: 6Ol QA

Sample Type: MBI MB2 MB3 Sal DE'
Sample ID#: 999998 999998 999998 999999 999QQ9

Compound Concentration ug/L

Chloromethane ND NO ND NO .-

Bromomethane ND NO ND ND 5
4 Dichlorodifluoromethane ND ND NO ND
4 Vinyl Chloride ND ND ND ND .f

Chloroethane ND NO ND NO .5
Methylene Chloride 0.6 a 0.7 a ND ND ). 5
Trichlorofluoromethane ND ND ND ND 0
1,1-Dichloroethene ND NO ND ND > 5
1,l-Dichloroethane ND ND ND ND o.5
trans-l,2-Dichloroethene ND ND NO NO ).S

Chloroform ND ND ND ND 0.5
1,2-Dichloroethane ND ND ND ND 5
1,1,1-Trichloroethane ND ND ND ND !. #
Carbon Tetrachloride ND ND ND ND ).5
Bromodichloromethane ND ND ND ND E
1,2-Dichloropropane ND NO ND NO .

trans-l,3-Dichloropropene ND ND ND NO
Trichloroethene ND ND ND ND

I Dibroeochloromethane ND ND ND ND ,.5
I l,l,2-Trichloroethane ND ND ND NO
I cis-1,3-Dichloropropene NO ND ND ND ,.5
2-Cnloraethylvinylether NO ND ND ND
Bromofor. ND ND ND ND -.T

2 1,1,2,2-Tetrachloroethane ND ND ND ND ".5
2 Tetrachloroethene ND NO ND NO ).5
Chlorobenzene ND NO NO NO ).

3 Dichlorobenzenes ND ND ND NO 0.5

Detection limit factor: !.00 1.00 1.00 1.00

Surrogate Recovery %: 73 51 62 52

Analysis date: 11/19/86 11/20/96 11/21/86 11/20/86

1 - these compounds coelute ND - not detected at detection limit times ;actor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute
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Table 2. Analysis Type: 601 QA

(continued)

Sample Tyce: LDU LSP MSL DET

Sample IDO: 000785 000784 000784 999999

Compound Concentration ug/L

Chloromethane ND 45 % 10 s .5
"romomethane ND 83 % 10 s 0.5

4 Dichlorodifluoromethane NO 104 % 10 s 0.5

4 Vinyl Chloride NO 104 % 10 s 0.5
Chloroethane ND 127 % 10 s 0.5
Methylene Chloride 1.1 a 26 X 5 s 0.5

Trichlorofluoroeethane ND 102 X 10 s 0.5

1,1-Dichloroethene ND 100 % 5 s 0.5

1,1-Dichloroethane ND 128 % 5 s 0.5

trans-1,2-Dichloroethene ND 93 % 5 s 0.5

Chloroform ND 130 % 5 s 0.5

1,2-Dichloroethane ND 138 % 5 s 0.5

1,1,1-Trichloroethane ND 95 % 5 s 0.5
Carbon Tetrachloride NO 90 % 5 S 0.5

Bromodichloromethane ND 92 % 5 s 0.5

1,2-Dichloropropane ND 92 % 5 s 0.5

trans-l,3-Dichloropropene ND 84 % 5 s 0.5

Trichloroethene NO 74 % 5 s 0.5

1 Dibromachloromethane ND 83 % 5 s 0.5

1 1l,,2-Trichloroethane ND 83 % 5 s 0.5

1 cis-l,3-Dichloropropene ND 83 % 5 s 0.5
.-Chloroethylvinylether ND ND 5 s 0.5

Bromoform NO 64 % 5 s 0.5

2 1,1,2,2-Tetrachloroethane ND 66 % 5 s 0.5

2 Tetrachloroethene ND 66 % 5 s 0.5

Chlorobenzene No 65 % 5 s 0.5

3 Dichlorobenzenes ND 31 % 15 s 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 79 100

Analysis date: 11/20186 11/20/86

1 - these compounds coelute NO - not detected at detection limit times 4actor

2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute
4 - these compounds coelute s - amount spiked in smple

% - percent recovery from spiked sample
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Corporation ,C:o

Energy & Environmental Division

AeroVironment December 5, 1986
825 Myrtle Avenue Acurex ID#: 8611-047
Monrovia, Ca 9:016 File 6011147A

Attention: Chris Lovdahl

Subject: Analysis of Six Water Samples
for Volatile Halogenated Organics, Received 11/18/86

Six water samples were analyzed for volatile halogenated organics according
to EPA Method 601 (Federal Register, Volume 49 #2U9, October 26, 1984:
page 29). Results are presented in Table 1. Quality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium 1s bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently

transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
znto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are
then detected with a Hall detector run in series with a
photoionization detector. SP-1O00 on Carbopak B is used for
the pr:mary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

If you should have any questions, please do not hesitate to call.

Submitted by:_ ZOO

Sarah Schoen, Ph.D. Greg Coll
Staff Chemist Pro Vct Chemist

These results were obtained by following standard laboratory procedures: tne
liability of Acurex Corporation shall not exceed the amount paid for this re;:-t.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue, P.O. Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX. (415) 964-5145
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Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DE7

Sample ID#: 000790 000791 000792 00079' 99Q9Q

Compound Concentration ug/L

Chloromethane ND NO ND NO
Bromomethane ND ND ND NO ..5

4 Dichlorodifluoromethane NO NO NO NO .C

4 Vinyl Chloride ND ND ND ND 0.5

Chloroethane ND ND ND NO I.5

Methylene Chloride NO 3.0 a 6.5 a NO 0.5

Trichlorofluorooethane ND ND ND ND 0.5

1,1-Dichloroethene ND NO ND ND 0.5

1,1-Dichloroethane ND ND ND ND 0.5
trans-1,2-Dichloroethene ND ND ND NO 0.5

Chloroform ND ND ND ND 0.5

1,2-Dichloroethane ND ND ND ND 0.5

1,1,l-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride ND NO ND ND 3.5

Bromodichloromethane ND ND ND ND '.

1,2-Dichloropropane NO ND ND ND .5
trans-1,3-Dichloropropene ND NO ND ND 

Trichloroethene NO ND NO ND ',.5

I Dibromochloromethane ND ND ND ND 0.5

I l,1,2-Tricnloroethane ND NO ND ND .5

1 cis-1,3-Dichloropropene ND ND ND ND 0.5
2-Chloroethylvinylether ND ND ND ND .

Bromofore ND ND ND ND 0.5

2 1,1,2,2-Tetrachloroethane ND ND ND ).5

2 Tetrachloroethene NO ND ND ND 3.5
Chlorobenzene NO NO ND NO .5

3 Dichlorobenzenes ND ND ND ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: B5 77 101 66

Analysis date: 11/20/96 11/21/86 11/21/86 11/21/86

1 - these compounds coulute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute
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Table I. Analysis Type: 601 Results
(continued)

Sample Toe: LAN LAN DET

Sample IDI: 000794 000795 999999

Compound Concentration ug/L

Chloromethane NO ND 0.5
Bromomethane ND ND 0.5

4 Dichlorodifluoromethane ND ND 0.5
4 Vinyl Chloride ND ND 0.5

Chloroethane ND ND 0.5
Methylene Chloride 2.8 a 0.9 a 0.5
Trichlorofluoromethane ND ND 0.5

1,I-Dichloroethene NO ND 0.5
l,1-Dichloroethane NO ND 0.5
trans-1,2-Dichloroethene ND ND 0.5

Chloroform NO ND 0,5
1,2-Dichloroethane NO ND 0.5
1,1,1-Trichloroethane ND NO 0.5
Carbon Tetrachloride NO ND 0,5
Bromodichloromethane NO NO 0.5
1,2-Dichloropropane ND NO 0.5
trans-l,3-Dichloropropene ND ND 0.5
Trichloroethene ND ND 0.5

I Dibromochloromethane ND ND 0.5
I l,l,2-Trichloroethane ND NO 0.5
I cis-1.3-Dichloropropene ND ND 0.5
2-Chloroethylvinylether ND ND 0.5
Bromaform NO ND 0.5

2 l,l2,2-Tetrachloroethane NO ND 0.5
2 Tetrachloroethene ND ND 0.5

Chlorobenzene ND NO 0.5
3 Dichlorobenzenes ND ND 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 110 81

Analysis date: 11/21/96 11/21/86

1 these compounds coelute NO - not detected at detection limit times 4A:-:-
2 - these compounds coelute a - below normal l.boratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute
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Table 2. Analysis Type: 601 QA

Sample Type: MBI MB2 MB3 LDU OE-
Sample ID#: 999998 999998 999998 000797 9;9

Compound Concentration ug/L

ChIcromethane ND ND ND ND
Bromomethane ND ND ND ND

4 Dichlorodifluoromethane ND ND ND ND ,.E
4 Vinyl Chloride ND ND ND ND ,.5

Chloroethane ND ND ND ND
Methylene Chloride 0.7 a ND 0.9 a 0.8 a ('.5
'richlorofluoromethane ND NO ND ND 0.5
1,1-Dichloroethene ND ND ND ND ().5
l.1-Dichloroethane ND ND ND ND 0.5
trans-1,2-Dichloroethene ND ND ND ND 0.5
Chloroform NO ND ND ND 0.5
1,2-Dichloroethane ND NO NO NO 0.5
l,l.1-Trichloroethane ND ND ND ND 0.5
Carbon Tetrachloride ND ND ND ND 1.5
Bromodichloromethine NO ND ND ND C'.
1,2-Dichloropropane ND ND NO ND
trans-l,3-Dichloropropene ND ND ND ND
Tr:chloroethene ND ND ND ND

1 Dibromochloromethane ND ND NO ND
1 1,1,2-Trichloroethane ND NO ND ND .5
I cis-l,3-Dichloropropene ND ND ND ND
2-Chloroethylvxnylether ND ND ND ND 1.5
Bromoform ND ND ND ND -S

2 1,1,2,2-Tetrachloroethane ND ND NO ND .1.5
2 Tetracnloroethene NO ND ND NO 0.5

Chlorobenzene NO ND ND ND .
Dichlorobenzenes ND ND ND ND "'.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: S1 62 68 107

Analysis date: 11/20/86 11/21/86 11/24/86 11/24/86

1 - these compounds coelute NO - not detected at detection limit times fact:r
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute
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A~ CUREX

Energy & Environmental --.vision

ro~i-:men t December 4, 198o
E 'rtle Avenue Aicure TD#: 2:-
"'noiCa 910:6 File bilC

Attention: Chris LovdahI

I $or Volatile Halogenated Organics, Received 11/19/96
Si.: water sa.c2s were analyzed 4cr volatile halogenated organics acccrc-rc
tEPA Met:od 6',' (Fecera, Register, Volume 49 #209, October 26, 1984:

$ :age Z?!. ;esuts are presented in Table I. Cluality assurance data i -
zr2Ercted in -able Z. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a

specially designed purging chamber at ambient temperatUre.
The purgable halogenated organic compounds are efficiently
transferred 'rom the aqueous phase to the vapor phase. Thle
,aoor is swept througn a sorbent column where the purgeab~es
are trapped. Aiter purging is completed, the sot-dent ccui~r
7eated and back~ flushed with helium to desorb the Pur;eatles
cnto a gas cnromatographic column. The gas chrocsatocrapn is
temperature programmed to separate the purgeable wnich. are

tnen detected with a Hall detector run in series witr a

pr7:;toionization detector. SP-l000 on Carbopak B is used 'or
.,e primary ar lysis. Confirmations are run using a Hl
detector alone and a column containing ni-octane cri Poras.'

it you sh3o..lz nave any questions, please do not hesitate to:a,

Sarah Schoen, Ph.D. 3reg N -oil
Staff Chemist Froj, t Chemi st

These results mere obtained by following standard laboratory proced.ires: tle

l iabilIi ty of Acurex Corporation shal 1 not e:cceed the amount paid ;cr th-,s -e:.
In no event shail Acurex be liable 4 or special or conisequential damages.

485 Clyde Avenue. Po Box 7044. Mountain View. CA 94()39 415) 961-5700 Telex 325961 FAX .415, 964.5145

G-1 1~3
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AeroVironment
86l11-050
File 60llI50A

Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000796 000797 000798 000799 999999

Compound Concentration uq/L

Chloromethane ND ND ND ND 0.5

Bromomethane NO ND ND ND 0.5

4 Dichlorodifluoromethane ND ND 9.9 n 9.4 n 0.5
4 Vinyl Chloride ND NO 9.9 9.4 0.5

Chloroethane ND ND ND ND 0.5

Methylene Chloride 1.4 a 1.2 a ND ND 0.5
Trichlorofluoromethane ND ND ND ND 0.5

1,l-Dichloroethene ND ND ND ND 0.5

1,1-Dichloroethane NO ND 0.9 0.9 0.5
trans-1,2-Dichloroethene ND ND 2.6 n 2.6 n 0.5

Chloroform ND 0.6 n ND ND 0.5

1,2-Dichloroethane NO ND 2.5 2.8 0.5

1,1,1-Trichloroethane ND ND ND NO 0.5

Carbon Tetrachloride NO ND NO ND 0.5
Bromodichloromethane ND ND ND NO 0.5

1,2-Dichloropropane ND ND 1.0 1.2 0.5

trans-l,3-Dichloropropene ND ND ND ND 0.5
Trichloroethene 13 ND 22 21 0.5

I Dibromochloromethane NO NO ND ND 0.5

1 1,1,2-Trichloroethane ND ND NO NO 0.5

I cis-1,3-Dichloropropene ND ND ND ND 0.5

2-Chloroethylvinylether ND NO NO ND 0.5

Bromoform ND ND ND ND 0.5

2 1,1,2,2-Tetrachloroethane 3.6 n ND 2.7 n 2.6 n 0.5

2 Tetrachloroethene 3.6 ND 2.7 2.6 0.5

Chlorobenzene ND ND ND ND 0.5

3 Dichlorobenzenes ND ND 1.2 n 1.2 n 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery Z 75 78 110 102

Analysis date: 11/21/86 11/21/96 11/24/96 11/24/l6

1 - these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run

G-l14
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Table 1. Analysis Type: 601 Results
(continued)

Sample Type: LAN LAN DET

Sample ID#: 000800 000801 999999

Compound Concentration ug/L

Chloromethane ND ND 0.5
Bromomethane ND ND 0.5

4 Dichlorodifluoromethane ND ND 0.5
4 Vinyl Chloride ND ND 0.5

Chloroethane ND ND 0.5
Methylene Chloride 1.3 a 2.4 a 0.5
Trichlorofluoromethane ND NO 0.5

1,1-Dichloroethene NO NO 0.5
1,1-Dichloroethane ND ND 0.5
trans-1,2-Dichloroethene ND ND 0.5
Chloroform ND 2.5 0.5
1,2-Dichloroethane ND ND 0.5
1,1,1-Trtchloroothane NO 2.5 n 0.5
Carbon Tetrachloride NO ND 0.5
Bromodichlorosethane No ND 0.5
1,2-Dichloropropane NO ND 0.5
trans-1,3-Dichloropropene ND ND 0.5
Trichloroethene NO ND 0.5

1 Dibromochloromethane ND NO 0.5
I 1,1,2-Trichloroethane ND ND 0.5
I cis-1,3-Dichloropropene MD NO 0.5

2-Chloroethylvinylether ND NO 0.5
Bromoform ND ND 0.5

2 1,1,2,2-Tetrachloroethane NO ND 0.5
2 Tetrachloroethene NO ND 0.5

Chlorobenzene ND ND 0.5
3 Dichlorobenzenes No NO 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 77 78

Analysis dates 11/21/86 11/21/86

- these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run
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Table 2. Analysis Type: 601 QA

Sample Type: MBI M82 SBI LDU DET
Sample ID#: 999998 999998 999998 000801 9999q9

Compound Concentration ug/L

ChIoromethane ND ND ND ND .S

Bromomethane ND ND ND ND 0.5
4 Dichlorodifluoromethane ND ND ND ND 0.5
4 Vinyl Chloride ND ND ND ND 0.5

Chloroethane ND ND NO ND 0.5
Methylene Chloride NO 0.9 a NO 2.3 a 0.5
Trichlorofluoromethane ND ND NO ND 0.5
1,1-Dichloroethene ND ND ND ND 0.5
1,1-Dichloroethane ND ND ND ND 0.5
trans-1,2-Dichloroethene ND ND ND ND 0.5
Chloroform ND ND ND 2.3 0.5
1,2-Dichloroethane ND ND ND ND 0.5
l,l,1-Trichloroethane ND ND ND ND 0.5
Carbon Tetrachloride ND ND ND ND 0.5
Bromodichloromethane ND NO ND ND 0.5
1,2-Dichloropropane ND ND NO ND 0.5
trans-1.3-Dichloropropene NO ND ND ND 0.5
Trichloroethene ND ND ND ND 0.5

I Dibromochloromethane ND ND ND ND I.z
I l,l,2-Trichloroithane ND ND ND D 0.
1 cis-1,3-Dichloropropene ND ND ND ND 0.3
2-Chloroethylvinylether ND NO ND ND 0.5
Bromoform M5 ND NO ND 0.5

2 1,1,2,2-Tetrachloroathane ND ND NO ND 6.5
2 Tetrach'oroethine ND ND ND ND 0.5
Chlorobenzene ND ND ND ND 0.5

3 Dichlorobenzmnes ND ND NO ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 62 68 87 72

Analysis date: 11/21/96 11/24/86 11/24/96 11/22/86

1 - these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coalute
4 - these compounds coelute
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Table 2. Analysis Type: 601 QA
,continued)

Sample Type: LSP MSL DET
Sample ID#: 000801 000801 999999

Compound Concentration ug/L

Chloromethane 160 Z 10 s 0.5
Bromomethane 140 % 10 s 0.5

4 Dichlorodifluoromethane 120 % 10 s 0.5
4 Vinyl Chloride 120 % tO s 0.5
Chloroethane 140 X 10 s 0.5
Methylene Chloride 72 X 5 s 0.5
Trichlorofluoromethane 120 % 5 s 0.5
1,1-Dichloroethene 120 % 5 - 0.5
1,1-Dichloroethane 130 % 5 s 0.5
trans-l,2-Dichloroethmne 120 % 5 s 0.5
Chloroform I50 7 5 s 0.5
1,2-Dichloroethane 170 % 5 s 0.5
1,1,1-Trichloroethane 120 % 5 S 0.5
Carbon Tetrachloride 130 7 5 s 0.5
Bromodichloromethane 130 % 5 s 0.5
t,2-Diclloropropane 120 % 5 S 0.5
trans-1.3-Dichloropropene 130 7 . 5 0.5
Trichloroethene 120 7 5 S 0.5

1 Dibromochloromethane 110 % 5 s 0.5
I 1,1,2-Trichloroethane Ito 7 5 s 0.5
I cis-1,3-Dichloropropene 110 % 5 s 0.5

2-Chloroethylvinylether 120 % 5 s 0.5
Bromoform to0 % 5 s 0.5

2 1,1,2.2-Tetrachloroethane 110 % 5 s 0.5
2 Tetrachloroethene 110 7 5 s 0.5

Chlorobenzene 130 % 5 s 0.5
3 Dichlorobenzenes 100 % 15 s 0.5

Detection limit factor: 1.00

Surrogate Recovery %: 136

Analysis date: 11/24168 11/24/96

- these compounds coelute NO - not detected at detection limit times ;actzr
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute s - amount spiked in sample
%. - percent recovery from spiked sample
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ACUREX
Corporation

Environmental Systems Division

AeroVironment December 18, 1986
825 Myrtle Avenue Acurex ID#: 36l2-O4
Monrcvia, Ca 910l6 File 6O1l214A

Attention: Chris Lovdahl

Subject: Analysis of Four Water Samples
for Volatile Halogenated Organics, Received 12/9/86

Four water samples were analyzed for volatile halogenated organics according
to EPA Method 601 (Federal Register, Volume 49 1209, October 26, 1984:
page 29). Results are presented in Table 1. Quality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently

transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables

onto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are
then detected with a Hall detector run in series with a
photoionization detector. SP-100 on Carbopak B is used for
the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

If you should have any questions, please do not hesitate to call.

Submitted by: Sj-- -----
Sarah Schoen, Ph.D. Greg 'c -l
Staff Chemist Pract Chemist

These results were obtained by following standard laboratory procedures: the

liability of Acurex Corporation shall not exceed the amount paid for this report.
In no event shall Acurex be liable for special or consequential damages.

485 Cyle Avenue. PO. Box 7044. Mountain View, CA 94039 (415) 961-5700 Tlex: 325961 FAX (415) 964-5145
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Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000601 000602 000603 000604 99999

--------------------------------------------------------------------
Compound Concentration ug/L
---------------------------------------------------------------------------------
Chloromethane NO NO ND ND t".!
Bromomethane ND ND NO ND ).5

4 Dichlorodifluoromethane ND ND ND ND
4 Vinyl Chloride NO ND NO ND ..5

Chloroethane ND ND ND ND 0.5
Methylene Chloride ND ND ND ND 6,.5
Trichlorofluoromethane NO NO ND ND 0.5
1,l-Dichloroethene NO ND NO ND 0.5
l,l-Dichloroethane NO ND ND NO 0.5
trans-1,2-Dichloroethene ND ND NO ND 0.5
Chloroform ND NO ND ND 0.5
1,2-Dichloroethane ND NO ND NO 0.5
1,l,1-Trichloroethane ND ND NO NO 0.5
Carbon Tetrachloride NO NO ND NO 0.5
Bromodichtoromethane ND NO ND ND 0._
1,2-Dichloropropane ND ND NO ND ).5
trans-1,3-Dichloropropene NO NO ND ND 0.5
Trichloroethene NO 1.8 NO NO ).5

I Dibromochloromethane ND NO ND ND 09.5
1 1,1,2-Trichloroethane ND ND ND ND 0.5
1 cis-1,3-Dichloropropene ND NO NO ND 0.E
2-Chloroethylvinylether ND ND ND ND 0.5
Bromoform ND NO ND ND 0.5

2 1,1,2,2-Tetrachloroethane ND 11 n No ND ).5
2 Tetrachloroethene ND 11 NO ND 0.!
Chlorobenzene NO NO NO NO 0.5

3 Dichlorobmnzenes NO ND ND NO 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 105 119 106 103

Analysis date: 12/11/86 12/11/96 12/11/86 12/11/96

- these compounds coelute ND - not detected at detection limit times factor
2 - these compounds coelute a - below normal laboratory background levels
3- mixture of isomers and coelute
4 - these compounds coelute n - not found in confirmation run
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Table 2. Analysis Type: 601 QA

Sample Type: MBI SBI DET
Sample ID#: 999998 999998 999999

Compound Concentration ug/L

Chloromethane ND NO 0.5
Bromomethane ND ND 0.5

4 Dichlorodifluoromethane ND NO 0.5
4 Vinyl Chloride NO ND 0.5

Chloroethane ND ND 0.5
Methylene Chloride NO ND 0.5
Trichloroafluoromethane ND ND 0.5
1,1-Dichloroethene ND ND 0.5
l,I-Dichloroethane ND ND 0.5
trans-1,2-Dichloroethene ND ND 0.5
Chloroform NO NO 0.5
1,2-Dichloroethane NO ND 0.5
1.1,1-Trichloroethane ND ND 0.5
Carbon Tetrachloride NO ND 0.5
Bromodichloromethane NO ND 0.5
1,2-Dichloropropane ND ND 0.5
trans-1,3-Dichloropropene ND ND 0.5
Trichloroethene ND ND 0.5

1 Dibromochloromethane ND ND 0.5
1 1,1,2-Trichloroethane NO ND 0.5
I cis-1,3-DichloroDropene ND ND 0.5
2-Chloroethylvinylether ND ND 0.5
Bromoform ND NO 0.5

2 1,1,2,2-Tetrachloroethane NO ND 0.5
2 Tetrachloroethene ND ND 0.5

Chlorobenzene ND ND 0.5
3 Dichlorobenzenes ND ND 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery t: 100 114

Analysis date: 12/11/96 12/11/86

- these compounds coelute ND - not detected at detection limit times 4actor
2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute
4 - these compounds coelute
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ACUREX3. Corporation
I

Environmental Systems Division

leroVi-onment December 22, 1986
625 Myrtie Avenue Acure; ID#: 8612-615
Monrovia, Za qlOlb File 60ll5A

Attentzcn: Chris Lovdahl

Subject: Analvsis of Ten Water Samples
for Volatile Halogenated Organics, Received 12/10/86

Ten water samples were analyzed for volatile halogenated organics according
to EPA Method 601 iFederal Register, Volume 49 0209, October 26, 1984;
page 29). Results are presented in Table I. Quality assurance data is
presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
onto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are
then detected with a Hall detector run in series with a
photoioni:ation detector. SP-O0 on Carbopak B is used for
the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

if you should have any questions, please do not hesitate to call.

Submitted by: i.% iJdrn.
Sarah Schoen, Ph.D. Greg icoll
Sta1f Chemist Pro t Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.
In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. PC. Box 7044, Mountain Vew. CA 94039 (415) 961-5700 Telex. 325961 FAX t4151 9645145
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8612-015
File b011215A

Table 1. Analysis Type: 601 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000605 000606 000607 000608 999999

Compound Concentration ug/L

Chloromethane ND ND ND ND 0.5

Bromomethane ND ND ND ND 0.5

4 Dichlorodifluoromethane ND ND ND ND 0.5

4 Vinyl Chloride ND ND ND ND 0.5

Chloroethane ND ND ND ND 0.5

Methylene Chloride NO ND ND 1.1 a 0.5

Trichlorofluoromethane ND ND ND ND 0.5
1,1-Dichloroethene ND ND ND 0.6 n 0.5

1,l-Dichloroethane ND ND ND 0.9 0.5

trans-1,2-Dichloroethene ND ND 2.5 n 3.5 n 0.5

Chloroform ND ND ND ND 0.5

1,2-Dichloroethane NO ND NO ND 0.5

1,1,1-Trichloroethane ND ND ND ND 0.5

Carbon Tetrachloride NO ND ND ND 0.5

Bromodichloromethane ND ND ND ND 0.5

1,2-Dichloropropane ND NO ND NO 0.5

trans-1,3-Dichloropropene ND ND ND ND 0.5

Trichloroethene ND ND 36 64 0.5

1 Dibromochlorosethane ND ND ND ND 0.5

1 1,1,2-Trichloroethane NO NO NO ND 0.5

I cis-1,3-Dichloropropene NO NO ND ND 0.5

2-Chloroethylvinylether NO NO ND NO 0.5

Bromoform ND NO NO ND 0.5

2 l,1,2,2-Tetrachloroethane ND ND 7.7 n 19 n 0.5

2 Tetrachloroethene NO ND 7.7 18 0.5

Chlorobenzene NO ND ND NO 0.5

3 Dichlorobenzenes NO NO ND ND 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery Z: 99 93 139 119

Analysis date: 12/11/6 12/11/6 12/19/96 12/11/S6

- these compounds coelute ND - not detected at detection limit times factor

2 - these compounds coelute a - below normal laboratory background levels
3 - mixture of isomers and coelute

4 - these compounds coelute n - not found in confirmation run
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Table 1. Analvsis Type: 601 Results
(con":nued)

Sampie Tve: LAN LAN LAN LAN DE-

Sample ID#: 000609 000610 00 611 01"'0612 Q : :

Compound Concentration uqiL

Chloromethane ND ND ND NO

Bromomethane ND ND ND ND
4 Dichlorodifluoromethane ND ND ND ND .

4 Vinyl Chloride ND ND ND ND

Chioroethane ND ND ND ND
Methylene Chloride ND ND ND 0.6 a .

Trichlorofluoromethane ND ND ND ND 0.5

l,l-Dichloroethene ND ND ND ND r
1,1-Dichloroethane ND ND ND ND 6.

trans-l,2-Dichloroethene ND ND ND ND

Chloroform ND ND ND ND
1.,2-Dichloroethane ND ND ND ND 0.5

1,1,l-Trichloroethane ND NO ND ND 0.5

Carbon Tetrachloride ND ND ND ND ,.-

Bromodichloromethane ND ND ND ND

!,Z-Dichloropropane ND ND ND ND

trans-l,3-Dichloropropene ND ND ND ND
Trichloroethene ND ND ND ND ..

I Dibromochloromethane ND ND ND ND

I 1,1,2-Trichloroethane ND ND ND ND

I cis-l,3-Dichloropropene ND ND ND ND

2-Chloroethylvinylether ND ND ND NO

Bromoform NO ND NO NO
2 1,1,2.2-Tetrachloroethane ND ND ND ND

2 Tetrachloroethene ND ND ND ND

Chlorobenzene ND ND ND ND

S Dichlorobenzenes ND ND ND ND

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 109 127 95 101

Analysis date: 12/11/86 12/11/86 12/11/86 12/12/86

1- these compounds coelute ND - not detected at detection limit times 'act:,
2 - these compounds coelute a - below normal laboratory background levels

3 - mixture of isomers and coelute
4 - these compounds coelute
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Table 1. Analysis Type: 601 Results
(conti nued)

Sample Type: LAN LAN DET
Sample I0#: 000613 000614 999

Compound Concentration ug/L

Chloromethane NO ND 0.5
Bromomethane ND ND 0.5

4 Dichlorodifluoromethane ND 2.1 n~ 0.5
4 Vinyl Chloride ND 2.1 0.5
Chloroethane ND NO o.5
Methylene Chloride NO ND 0.5
Trichlorofluoromethane NO NO 0.5
1,1-Dichloroiethene ND ND 0.5
1,l-Dichloroethane NO ND 0.5
trans-1.2-Dichloroethene ND 3.0 n 0.5
Chloroform ND ND 0.5
1.2-Dichloroethane ND ND 0.5
1,1,1-Trichloroethane NO ND 0.5
Carbon Tetrachloride ND ND 0.5
Bromodichloromethane ND No 0.5
1,2-Dichloropropane ND ND 0.5
trans-1,3-Dichloropropene NO ND 0.5
Trichloroethene ND 11 0.5

1 Dibromochioromethane NO ND 0.5
1 1,1,2-Trichloroethane NO ND 0.5
1 cis-1,3-Dichloropropene ND ND 0.5

24-Chlaroethylvinylether ND ND 0.5
Bromofors ND NO 0.5

2 1,1,21,2-Tetrachioroethan. ND 1.4 n 0.5
2Tetrachloroethene ND 1.4 0.5
Chlorobenzene ND NO 0.5

3Dichlorobonzenes ND NO 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery X:109 124

Analysis date: 12/12/86 12/12/96

1 - these compounds coelute ND - not detected at detection limit times c3::
2 - these compounds coelute a - below normal laboratory background lev',
3 -mixture of isomers and coelute
4 -these compounds coelute n - not found in confirmation run
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Table . Analysis Ty:e: 601 QA

3ample 7i0e: MBI MB MB3 SBI E"

Sample ID#: 999998 999998 999998 9 qq98 0QQ(

Compound Concentration ug/L

Ch cromethane ND ND NO ND
Br3momethane NO ND ND NO -

4 Dlchlorodifluoromethane ND ND NO NO .

4 Vinyl Chloride ND NO NO ND
Chloroethane ND ND ND ND
Methylene Chloride ND 2.1 a ND ND
Trichlorofluoromethane NO ND ND ND

1,1-Dichioroethene ND ND ND ND 5
ll-Dichloroethane ND ND ND ND
trans-l,2-Dichloroethene ND ND ND ND ).S

Chloroform ND ND ND ND c;

1,2-Dichloroethane ND NO ND ND 0 5
!,l,1-Trichloroethane ND ND ND ND #

Carbon Tetrachloride ND ND NO ND
Bromodichloromethane ND NO ND ND
1,2-Dichloropropane NO ND ND ND .

trans-l,2-Dichloropropene ND NO ND ND
Trichloroethene ND ND ND ND .-

1 Oibromocnloromethane ND ND ND ND

I 1,1,2-7!richloroethane ND ND ND ND
I cis-.,.-Dichloropropene ND NO NO ND
2-Chloroetnylvinylether ND ND ND ND
Bromoform NO NO ND ND
l,l,2,2-Tetrachloroethane ND ND ND ND .S

Z Tetrachloroethene ND ND ND ND

Chlorobenzene NO ND ND ND

3 Dichlorotenzenes ND ND ND ND .

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 100 130 67 112

Analysis date: 12/11/86 12/12/86 12/19/86 12/12/86

1 these compounds coelute ND - not detected at detection limit times ;at:':

2 - these compounds coelute a - below normal laboratory background ievei

3 - mixture of isomers and coelute
4 - these compounds coelute

G-125



File ,.

Table 2. Analysis Type: 601 GA
(continued)

Sample Type: LDU DET
Sample ID#: 000613 999999

Compound Concentration ug/L

Chloromethane ND 0.5
Bromomethane ND 0.5

4 Dichlorodifluoramethane ND 0.5
4 Vinyl Chloride ND 0.5

Chloroethane ND 0.5
Methylene Chloride 1.9 a 0.5
Trichlorofluoromethane NO 0.5
1,1-Dichloroethene ND 0.5
1,1-Dichloroethane ND 0.5
trans-1,2-Dichloroethene ND 0.5

Chloroform NO 0.5
1,2-Dichloroethane ND 0.5
1,1,1-Trichloroethane ND 0.5
Carbon Tetrachloride ND 0.5
Bromodichloromethane NO 0.5
1,2-Dichloropropane ND 0.5
trans-1,3-Dichloropropene ND 0.5
Trichloroethene ND 0.5

1 Dibromochloromethane ND 0.5
1 1,1,2-Trichloroethane ND 0.5
I cis-1,3-Dichloropropene ND 0.5
2-Chloroethylvinylether ND 0.5
Bromoform ND 0.5

2 1,l,2,2-Tetrachloroethane ND 0.5
2 Tetrachloroethene ND 0.5

Chlorobenzene ND 0.5
3 Dichlarobanzenes NO 0.5

Dptection limit factor: 1.00

Surrogate Recovery %: 97

Analysis date: 12/12/96

I - these compounds coelute NO - not detected at detection limit times *a:t: o

2 - these compounds coelute a - below normal laboratory background !eve.
3 - mixture of isomers and coulute

4 - these compounds coelute
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ACUREX:rCorporation

Environmental Systems Division

AeroVironment December 19. 1986
8Z5 Myrtle Avenue Acurex ID#: 861Z-019
Monrovia, Ca 91016 File 60111219A

Attention: Chris Lovdahl

Subject: Analysis of Fourteen Water Samples
for Volatile Halogenated Organics, Received 12/11/86

Fourteen water samples were analyzed for volatile halogenated organics
according to EPA Method 601 (Federal Register, Volume 49 #209, October 26,
1982; page 29). Results are presented in Table 1. Quality assurance data
is presented in Table 2. The method can be summarized as follows:

Helium is bubbled through a volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgable halogenated organic compounds are efficiently
transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeables
onto a gas chromatographic column. The gas chromatograph is
temperature programmed to separate the purgeable which are
then detected with a Hall detector run in series with a
photoionization detector. SP-1000 on Carbopak B is used for
the primary analysis. Confirmations are run using a Hall
detector alone and a column containing n-octane on Porasil C.

If you should have any questions, please do not hesitate to call.

Submitted by: .. .II_ __ _
Sarah Schoen, Ph.D. Gre -*icoll
Staff Chemist ; r;ject Chemist

These results were obtained by following standard laboratory procedures; the

In no event shall Acurex be liable for special or consequential damages.

485 Clyde Avenue. P0 Box 7044. Mountain VW, CA 94039 (415) 961-5700 Telex 325961 FAX 1415) 964-5145
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Tab. e 1. AnaIVl -i ie: 60, eu:

38mole T ype: LA~N LAN LAN LAN

Eample !D#: ) f) 6 ',006 6 0'0 617

Compound Concentration ug!L

Chlorcmetnane NO ND ND NEI-
Bromomethane ND ND ND NDO

4 Dichlorodifluorometrhane ND ND ND Nn

4 Vinyl Chloride ND ND ND ND-

:hlzroeth~ane ND ND ND NO

Methylene Chloride 1.7 a ND 0).6 a ND
Trichloroflucromethane ND ND ND ND

1.1-01:hioroetlene ND ND ND NO

1,!-Dichloroethane ND ND ND NDO

trans-1,2-Dichloroethene ND ND ND NDO.~
Chloroform ND ND ND NDO ~
l,:>Dichloroethane NO ND ND N4D-

1,1,1-Trichloroethane ND ND ND ND
Carbon Tetrachloride ND ND ND NE

Bromodichloromethane ND ND ND ND

1,2-Dichloropropane ND ND ND NO

trans-1,73-Dichloroorcoene ND ND ND 14C

7richloroetnhere ND ND NDO

I Dibromochioromethane ND ND ND NEI-
,:.-Tic~o~ethneND ND ND

Ic,.s-lj-D-ichloropropene ND ND NDON
2-CIoroethylvinylether ND ND ND NO

Bromoform ND ND ND ND

1 ,1.2.2-Tetra3chloroethane N D ND 0 .6 14D

CTetrachloroettiene ND ND 0.6 ND

Chloroben:ene ND ND NDON

Dichlorobenzenes ND ND ND ND

Detection limit factor: 1.00 1.00 1.00 1.0)

Surrogate Recovery X: 114 96 9? 11:

Analysis date: 12/12 i96 12/12/86 12 121/96 12 11!/86

1- these compounds coelute ND - not detected at detection limit tites ;i :
2- these compounds coelute a -belows normal laboratory backgrour:

mixture of isomers and coolute
4 -these compounds coelkite n -not found in confirmation run
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zample 7,Qe: LAN LAN LAN LAN

Samp I e !DO: 0006 19 0)06 21 Ic)o 1

Compound Concentration ugL

oronethane ND NO NDN

Sromomet~,ae ND ND ND 140
4 ":c-hlorodifluoromet. 3ne ND ND ND N "L
4 Vinyl Chltoride N D N D ND N D

Chloroetnane N D N D N D N4D-
Met-yere u ,Iride ND ND ND NDO
Tri irfljromethane ND ND NO NDo
IlI-Dichl1oroethene NO ND ND NO
1-1-01:,11oroethane ND ND ND N4D-
trans-l.-iznl.oroet~ene ND ND ND ND
Chloroio-m ND ND ND ND
'. Dic,ilorzethane ND ND ND ND
l,1.l1-Tr:-hloroet,ane ND ND NO NDO.
;.arbon 7etrachior:Ce ND ND ND ND:-
Iromod:I:romethane No ND ND
.2 Dble r. Anaans ND ND ND ND

trans-l,:-Dichloropropene ND ND ND N:
h: :o1r:etrne ND NO ND ND

Sbromoctdoromethane ND ND ND NO -

1:h --chr oroethane ND ND ND ND

:s-l,:-ny chloropropmne ND ND ND N

-ChlorethIvinylether ND ND ND ND

Sromoiore ND ND ND ND

Z1,: -Tetrachloroethane ND ND ND ND

Tetrachlroethene ND ND ND ND .

Chioroben-ene ND ND ND ND

-Dcnoro nzenes ND ND ND ND -

Detection limit factor: 1.0N 1.0) 1.00 1.!)0

Surrogate Recovery :107 101 1:0 S

Analysis date: !11/12/86 12/22/86 12/11:i86 121/12/86

1 -these compounds coelut ND not detected at detection limit ':-.,

2 -these compounds coelute a -below normal laboratory background le,..
mixture of isomers and coelute

4 -these compounds coelute

G- 1 29



Table 1. Analysis T ,e: o')l Results
c ntinueld

•cle 7 LAN LAN LAN LAN

Sample I#: 00)0623 0 624 10'0 a2 5 *.:, : , 4 Zr

Comnound Concentration uc'L

Chloromethane ND ND ND N
Brcmomethane ND ND ND ND

4 3i:hlorod1iuoromethane ND ND ND N: =

4 Vinvl Chloride ND ND ND ND

Chioroethane ND ND NO NO

Methylene Chloride ND ND NO ND

Tricniorofluoromethane ND NO ND ND

ll-Dichioroethene ND ND ND ND

,l-Oi:Mloroetnane ND ND N D ND
trans-l.-Dichloroethene ND ND ND NO

Chioroorm 0.7 ND ND ND

1,2-Dichloroethane ND NO NO NO '
1,1l,-Trichloroethane ND ND ND ND

Carbon Tetrachloride ND ND NO NZ -

Bromodichloromethane ND ND NO NO

l.:-Dichloropropane ND ND ND ND

trans-1,3-0ichlorooropene ND ND NO ND

Tri:nloroethene NO ND ND NE

I Dib-omocnloromethane ND NO ND ND

ll.2-=r~chloroethane NO ND ND NC

1 cis-l.:-Dichloropropene NO ND ND ND

2-Chlorcethylinylether NO NO ND ND

Bromoiorm ND ND NO ND
2,l,:.Z-Tetrachloroethane ND ND ND ND
Tetrachioroethene ND ND NO ND

Chlorobenzene ND ND ND ND

Dichlorobenzenes ND NO 4D N:

Detection limit factor: 1.00 1.00 1.00 1.0

Surrogate Recovery %: 109 93 78 85

Analysis date: 12/12/86 12/12/66 12/13/6 12/1:i86

I - these compounds coelute ND - not detected at detection ;:xzt times ta::

2 - these compounds coulute a - below normal laboratory background leve.z

3 - mixture of isomers and coelute

4- these compounds coilute

CG- 130



D.ntinh~ed)

SaMp'Ie 7,,0: LA~N LA DET

Sample 000627 00-s qQQ

Compound Concentration ug'L

Zhoramet~are NO NO

Bromomethane ND ND
4 Dihlorodiziuorometliane ND ND '.5
4 Vinyl Chloride ND NDO.

ChIoroethane ND 4 ND .5
Methylenie Chloride NO NO 0.5
Trichlorf oromethane ND ND ".5

l,-D:ore~eeND ND 0.E
.t-Di:horzoethane NO NO .5
trars-1,2-D:lroethene ND ND 1).5

C~loroif-rm ND ND .
1,.,-Di:,Ilcrcethane NDO. 0.!
1.1,1-7,i:iIoroetmane ND NDO.

Cirbon 7etrachloriae ND ND
Bromodichloromethane 4D NO

i,2-Diuhiorcoroare NO ND (.
trns-!,7-0i:, oroprz.ene NO ND .

iireteeNO ND .

I 0:jomochlorometiane NO ND '.5
ND NO S3.

-:s-l.-Dicnloropropene ND NDO'.

2-hloroet~yi~tinvlether ND ND 03.5
Br-omoforrm ND ND ,.

1.1.2.2-7etrachicroethane ND ND1 '3.E
2 retrachloroethene ND ND ").5

Chloroter-ere ND ND !".5
Dicironenzenes ND ND

Detection, limit factor: 10 .1

Surrogate Recovery 9.: 147

Analysis date: 12/1/8,6 12/15/86

1- these compoun~ds coelute ND - not detected at detect~on 1i'a;t
2- these comcounds coelute,

- mixture of isomers and coelute
4 - these compounds coelute



aie 2. Analvsis Type: 601 NA

zaiiole 7,0-: Mpi MB2 MB: CBI -

=e e W: 999998 999998 99199S

Znc CU! I Concentration ugiL

-- :met ane ND ND ND kj

Mcmet"ae ND ND ND N0
o r me tane NO NO ND N

i o rh ord e ND ND ND N

C oe a e NO NO ND N

et vee C~1ride 2.1 a 4.1 a 1.1 a . a

-:z r:* .oromethare NO ND ND ND

.-3: ioroethene NO ND ND ND

C,:-mlcrcetnane NO ND ND ND

t-ans-1.-:-:hloroethene N NO ND NO -

" lzrcforf NO ND ND NO .

,:-DOz:hloroethane ND ND ND ND
.- .rcnioroehnane ND ND ND ND

,aroci Tetrachloride ND NO ND N2

: "mcd:zi~:rcmethane NO NO ND ND
| ,2-2i:.cn-roane ND ND ND N:

as-J- chioro ene ND NO NO ND

r:'.-oetene ND ND N. D

~: ::o methane NO ND ND ND
1. 1,2 -? tiroetane ND NO ND "-

-rr eND N0 ND N

-e7 'c 'e .ivinv lether ND ND ND

rn N D ND0 ND N
: _,.,,.2-Tet-achloroethane ND ND N ND

: -etracnr.etnene ND ND ND N

a e:be :ene ND ND ND ND

: i:.ncrobenzenes NO ND ND ND

Detectior limit factor: 1.00 1.00 1.00 1.,

Surrogate Recovery %: 131) 1-0 Q0 114

Analvsis date: 12/12/86 12/15/86 12/17/96 12s12.o

- these compounds coelute ND - not detected at detection imit "iies- -

2 - these comoounds coelute a - belo no'mal laboratory backgroird '.e;

- mixture of isomers and coelute

4 - these compounds coelute
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1: ~ ~ ~ t 7 e Aried7,

L U L 3 - LEP ME.--5a~ole :D4: 0:'o 0) e ::0 1 ,:, = : :

::Mpcund :oncentation .1q.

or ND 4 "-
'romcmethane NO NO %

o: or rometnane ND ND 7 "'
4 r vl CI' r:de ND ND "9

tchio eIjorometnane ND ND 90)
,' I -Croethene ND ND 96 % S

ND-Oi:noroethare NO ND -5
traS.:-D-:choroethene NO ND ?1% 5 s

n! orziorm ND ND 9 % s

:,2-Di:~ioroethane 2.2 1.2 78 % : s .

, 1-Tri:h~oroetane ND ND 1 5 S
:aroo Tetrichlorioe ND ND 95
Bromodi:nlzromethane NO ND 80
".--u:n.:ropropare ND ND 90
trans-I,.-Di:Ilorooropene ND NO -Q

ND0 ND .-T:r--1loret!'ar ND ND 52"

:mlrometrane ND ND .)"

- s -, -i:zIoretapene 1ND ND
:'~:Crcet /i :.'Iether ND ND

NromoD rN ND 2
........-- etachloroethane 0.9 ND s

2 7etracnior.ethene 0.9 ND Q4 % 5 - -

"hior cen:ene NO NO 98 5
D7ichoroenzenes ND NO "5 s

Detection ::mit factor: 1.00 1.,)0 1.0"

Surrogate Recovery h: 105 84 94

A nalvsis date: 12/17/66 12/17/66 12/17/86

1 - these comoounds coelute ND - iot detected at detection limit - -e--
2 - these compounds coejute
3 - mixture of isomers and coelute

4 - these compounds coelute
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ACUREX
Corporation

Environmentai Systems Dyvts.on

- .- : ..e~e :e V: -1: -

Z: 1- 01 a e )

-:r "ala.ee -oenat~e Cr;anics, Recelie ,

-an ,1t e r sa n -2s were a -a v eO a vc- o a t 1i e ha ioo e nat e o r ar :s _A r 7:

c= e; ae u t - aresent sed rn T ;e 4 #, cui t as . rn e : at b

e J a ' o e . i- etnc! zan oe sumnarize. as 4cilzws:

-e: : 3 e te nro 0 a .,ol_,me oi w ater contai-eo A
suc~~i eos;-e: r-;no chatme- at a ~olent temzerate.

- e D. au a 2 ai e nate 3 r an i czro:: ncs are e;* en t'

. ;r :s swept thr:,,,n a scrtent :o-3,mn .ihere e -*' ' ts
ire trizzej. A ,er i ~ n z mp'etej, t7!2 s rner* cz:.---

" a:eJ ano .z 41Lusned wsth ne m i to oesort t'e ou':eat :s
:n~o a :as r: rnatc ra ' C : 1u.-n. 7e *,as :nromat r ar ,
:e :erat e jrolrammed to separate t 'e -.y -eaoie .-re

te - e:e:te 4 -3 ' a I z etector r _ n ! er es . t, a
-. z;t o. . at:in deteztc- 5 - I -) on -aroozaIK I s s e z

:e -.ar s.!a s . on i-natics are s.' zi5; a -a

:atec::r alc;ne anz a cz imn contain;ng n-octa7!e :-n -:as: .

;L S3CJ Z a ve a7'v quest ios, op ease do not hesitate to ca[,:

Sarah Schoen, Ph.:. Greg N,, ci
Staff Chemist P ro ;e ZhemIst

These results were obtained by tollowing standard laboratory procedures; the

liability of Acurex Corporation shall iot e: ceed the amount paid for this report.

In no event shall Acuren be liable ior special or consequential damages.

485 Clyde Avenue, PO. Box 7044, Mountain View. CA 94039 (4151961-5700 Telex 325961 FAX ,4151 964 5145
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-a 1,e A nai/isi T~oe- oil ;esu::s

-LAN L N u N 4

110 Cun d 7orzentr at -n ug -

;rmofnetlane NO ND ND

4 '~:~c c ea eND ND N
4 1 yi1 On io rie N D ND0 ND0

oroet an9N D ND0 N D ~
Me t ivI e n e ~z r e N0 NO ND NE

-richlriormetrl3ne ND ND ND NL

l 1-D:1oroetliene ND ND ND KID

l2I-Di: ior:ethane ND ND0 ND NZ

trns-.-Oiz~lor~ethene ND ND0 ND N4D-

Chloroform ND ND ND ND-
1.2-D.:nloroethane ND0 ND ND N-

1..1T-:1coe~aeND ND ND ND

Carb~i 'etrachloriOe ND ND NDOE

ErmodicilorcmethalC ND ND NDON

I .- i;oroaeND N D ND NE

trans-i. :-E:chjor,,rzoone ND ND ND NL

ricmhon-:et-ene N D N D-
I Dibromiocmet~ane N0 ND, N D N-

I ,!,-i:nIoretane ND ND ND

I Nx-.i.~o~r~n ND ND0 ND0

2---hlorot, Ylinvletper N D ND ND0

Bromotorm ND ND ND N

:,l,2,2-7etracnioroethane ND ND 1.,)~ -1

: etrachlornethene ND ND 1.0 -.

Chloroten:ere ND ND NDO

7Ocn~orzelzels ND ND ND NEI

Detection limit factor: 1.00 1.00) 1.0) 1...

Surrogate Recovery ~:107 8299

nalvsis date: 12/I186 12/17/86 12/2 21;9 6 1 6/2

1 - these compounds coelute ND - not detected at detection limit -.:,i=

:- these compounds coelute a - below normal laboratory bacogrc,:71 -e

7- mix~ture of isomers and coelute
4 - these :ompounds coelute n - not found in coniirmation run,
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Table 1. Analysis Type: 601 Results

:ontinued)

Sample T,:e: LAN LAN LAN LAN rE-

Sample ID#: 000633 000634 000635 000 3o QQQ7

Compound Concentration ugL

Chloromethane ND ND ND ND
Bromomethane ND ND ND ND

4 Di:hlorodifluoromethane ND 1.0 n ND ND

4 Vinyl Chioride ND 1.0 ND ND

Chloroethane ND ND ND ND .5
Methylene Chloride ND ND ND 0.9 a

Tricnlorcfluoromethane ND ND ND ND 1.
1,1-Dichloroethene ND ND ND ND
l,l-Dichloroethane ND ND ND ND

trans-1,2-Dichloroethene ND 1.1 n ND ND

Chloroform NO ND 0.Q n 4.8 C..5

1,2-Dicnloroethane ND ND ND ND

1,l,1-Tri:Iloroethane NO ND ND 1..

Carbon Tetrachloride ND ND ND ND
Bromaodichloromethane ND ND ND ND

1,2-Dichlorooropane ND ND ND ND -,

trans-l.7-Dichloroprooene ND ND ND ND
Tr:hloroethene ND 7.0 ND ND

I Dibrzmochloromethane ND ND ND ND
I l.:.2-' zcnloroethane ND ND ND ND

I cis-l,2-Dchloroprooene ND ND ND ND

2-7hloroethylvinvlether ND ND ND ND

Bromoform ND ND ND ND

2 1.1,2.:-Tetrachloroethane NO 0.6 n ND ND

2 Tetrachloroethene ND 0.6 ND ND

Chlorobenzene ND ND ND NO ,

3 Dichlorobenzenes ND ND ND ND

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery X: 98 99 102 87

Analysis date: 12/22/86 12/22/86 12/22/86 12/22/86

1 - these compounds coelute ND - not detected at detection limit times fa:t:r

2 - these compounds coelute a - belo normal laboratory background leveis

3 - mixture of isomers and coelute

4 - these compounds coolute n - not found in confirmation run
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E , :a. "0e e eN -E

"ornrn e:h~e ND ND "-

2 - = ND ND [5
i .' vr :n:or~de ND ND ,'.5

"- ztaeND ND .)5
;eom',iete.. crte -D ar e5
r:znlori 1-ormetnane ND ND 5
i-D:hlorietene ND ND

i l-Dichloroethane ND NO ).5

hi~ro#r ND ND K" S

, ,:. 1 !or c et nare ND N D 5

a rcn 7etrac-or:de ND ND

3romd-:,:retMaie ND ND .5

:r00are ND ND .5

-s- . -i:hlzrzrzene ND N4D .5

"-'.c 1rze-'ene ND ND C'.E

: ,-i cnior:: eta'e ND ND :.

h -: h or etare ND ND .5
c -- : noro~roene ND NO D.

1-rhl. riet-v i nvmether ND ND DS

. ... • rachlloroethane X4 N D 0 Z
r oetrat=aoroethene ND ND 0.5

CtlorctenDene N: ND i.5

D.:P,orobenzenes NO ND

Detection limit factor: i.0)

Surrogate Recovery : 75 5

Analysis date: IU/22/86 12/16/86

1 - these compounds coelute ND - not detected at detect:o, im~t t:me-

- these compounds coelute a - oelow normal laboratory bacKgrourl .9e.3

" - ;(ture of isomers and coelute

4 these compounds =oelute n - not found in confirmation -
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- - - - - - - - - - - - - - - - - - - - - - - -

m'" .- :' : re e N N a a
-NDn Ne ND N

: : - , -'c l r m m e eND ND ND N -

i~ . , -e - ,h o o ~ a eNDN ND ,

: : :Trce:he N ND, N

-- -, :)reaeND ND ND %

eee t ,~ ~ ratr 3. cv n 1. i, 10 .4i

"nal se- edateD 1:,25 312,17.8 12 18"8 123

- th. - o un.co lt ND - or de e 'e at NeeD' o ND~ :es ; :

-. i. 7-. : 'n soeethe NDl Nu D

z -1 o- :! o r oetean N NO ND -

4, el e -4 tNOe co p unDclt

c- cn :r-:e tae ND N0 N:

ND ND NDLD

m1 c ii ND ND

.,. K 'e'--Met ete NO NO ND0 N
e . -i r : *1aene ND3 ND NDD-

~--oe: -::nne N D ND0 N D
. -:rcnee ND NO ND 4

Deeto limit 3'e ND' ND ND ND

3urgt Recove:~1 ryo n ND NDNDN

I ths copud .olt NOet' -2 r'fotle NDece ND NDe o NDmit
NDes NDpond NDt a -beo-omlltoaoybcg:Ln

.,*",tr of isa~~ omersand ND NDND N
4v:- these oponds ND NDND N

-~ :r~e~:en ND N ND38



~- ca. s. 5 ~ze:

- - - - - - - - ---- - - --.- - - -- -- -

- - - - - - - - - - - --- -- - - - - - - - --- - - - - - - - --- - - - - - - -

%fl

-~~~3 %~-~tae4

* ~ ~~~ - eN-D28 *

eD 3D -e
7ete ~ e D~ - a s: - -jet 7e

- . :~z1e:~.P2 N ND

* -. ~. ND ND C

arz e~r:-tor:: ND NDe

i eD ND Z,3 4 

* lr~z c.1r:, ta,e NDN4~
-S r-taeNDN

* i ~~ :,s:.rocro.-ene N D39 %

r e *- e rzzcthae rNDN --

etr:tzmn-et~ene N DND-

- >ct zroen:enesNDD-

Detec::r' mit iactcr: Iuv1').).

:jrr-agtG 6ecnverv Q0) ?7 95

H-n4it5XS Iate: 1..i566 128.66 12/V17 /36 :7 2St

- ve e czmoounds c:eh'Jte ND - ict Jetected at etect::,r t
-tese :zmccurds c:elute a - telcw narinal laboratory takt-r-u-:

T. -j :~ ~te n Scers arid cn)el ute s - 3mun so i ,ed 1- sam O.S

4 -ntese ::mpour.ts ::elite -;er -ert -ectover Y fr m so .ec: sal':.-e
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Environmental Systems Division

-,-' - nert ne 2. -

,ttqntion; Chris Lovoahl

.: Volatile Halogenated Organics, Received ':2Il-iS6

a*n jat,?r smples were ani-zed for ,olatile haligenated organics ?ccord:.ng
o EF- 'Ie!tncd 601 Federali Register, 'volume 49 2~~ October 26, 13B4:

;aze :Q). Results -;re presented in Table 1. Duality assurance data i~s
.2rented in Table 2. The method can be summarized as follows:

Helium is bubbled through A Volume of water contained in a
specially designed purging chamber at ambient temperature.
The purgabie halogenated organic compounds are efficiently

transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent cD!iumn where the purgeabes
are trapped. After purging is comoleted, the sorbent column
"eoated and back, fluished with heiiam to desorb the puirgeables

onoa gas cniromatographic: column. Tegscrmtgah.
temperat~ire programmed to separate thle purgeable which are

ten detected with a Hall detector rin in series wt
;hotoionization detector. S?-11)OO on C'arbopav 9 is used ifor

the zrimarv analysis. Confirmations are run using a Hall
Jetector alone and a column containing n-octane on Porasi. C.

:f cu~ shcuid have any questions, please do not hesitate to call.

Submi tted by:_ -- - - -- - - -
Sarah Schoen, Ph.D. greg N~coil
Staii Chemist Projp-ct Chemist

Tnese results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid 'or this repc-'.-
Inr no event shall Acure., be liable frspecial or consequential damages.

485 Clydje Avenue. P0 Box 7044, Mountain view. CA 94039 W1 961-5700 Telex 325961 FAX 415) 964 51-iS

G-140



kC, e -s ,

5a~p~e .se:-4N LAN LAN_ "
:sa'~e PEm: (,0,':':9 0,0:0 >:64:0<,4: :::

:oncertra:ion =g;L

- :m:: a- e NE ND ND ',-
oi re 3ne ND ND ND "

o rhtr 21aer!a- ND ND ND

4 3r, lnre N0 ND ND .

oroe a-e ND ND NE NE Z
e .v-e En:ce ND ND ND ND -

': NL ND ND N.

.1-D :1 nrzethene ND ND ND N .=
- n tno r:e tM-e ND NE' ND N
s-,2-D::hioretene ND ND ND ND

NE, NE NE, ND

c e- - n at ar e NDr ND ND -

*, '-.::norenaND ND ND ND -

arocn -et cnlnri:e ND ND ND " -

Brcmo:_,-r-methane NC ND ND D

ND NO NO ND -

- :-o-l~rmetar en ND ND ND N -

: :: :,oroetnae ND ND ND ": 4
r c- - z'oor en e ND ND ND N2-- ::t vneter ND ND ND -D

ND ND ND ND

: :, ,:,:-ret-a:hloroethane ND ND ND '12 -

: 7etracn-Tz-ethene ND ND ND ND
C1Jorooe-:ene ND ND NO N ,

z::in:orcbenzenes ND ND ND ,

Detection limit factor: 1.2., !.,CA 1.00 .

Surrogate Recovery .: 1 72 67 5

Analysis date: 12/18/86 12/18/96 12/18 86 121826

* - these compounds coelute ND - ot detected at detection 1imi, tes -

- these compounds coelute a - below normal laboratory backgroLu': .?e
7 - mixture of isomers and coelute

4 - these compounds coelite

O-I



* 4,ba:2/5* .y T.e:

cz liue:

Sample 16: , 63 , 44 z4' ,

r oncertration .. q

rretaneND ND N D

5 amomethane ND ND ND

4 n:hi:1 di'otetMar.e ND ND ND '

4 cn', hr e ND NO N D N z
lorsetreND ND ND ND

Methviene :hhorie ND ND ND ND 

irrlhiorc !uor3methane ND ND ND N

1 i , - tncet ere ND ND N D D

1,1-Di:nioroethane ND 4D ND ND

*rans-1:.-Dirnloroe:tene NO ND ND ND

Zhlor3orm ND ND ND '1D

i-jcnlcroethane ND ND ND ND =

I..,-Tri:iclrcet-ane ND ND ND ND

Carpon etrachlcrice NO ND ND N:

9rcmodichioromethane ND ND ND

tra -D ,-ro7ar e ND ND ND ND

tsra .- ,-OjcMrooooee NOD ND ND

• , " -' : r r mF a ND N- ND 7
I Di-,-n:e ,oe ND 7 ND

.-- oetra ND ND ND C
c r, z r c e t a rei N D ND nD

C-11 re t,7 &e t er ND0 ND 0DN

.. :.. -7etrachloraethane ND ND ND N
Tetracnlcroethene ND 4D ND

> Iorobe:e-e ND N ND

Dic r c en:enes ND ND N'

Detecti:n limit factor: I.,)) .),) l...'

Surrogate Recovery'%: 49 7: 55

Analisis date: 12.86 12,,K22,86 12,'8Z'6 12,,'1E

I - these comoounds coelute ND - not detected at detecti lim:t t: - -

2 these compounds coelute a - below normal laboratory backgrc- e.;.

Smi.:tjre of isomers and coelute

4 - these ccmpounds coelute
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Fil

Table 1. Analysis Tvpe: 601 Results

(continueo)

Sample 7,,pe: LAN LAN DET
Sample IDO: 000647 000648 999Q99

Compound Concentration ug/L

Chlorometnane ND NO .5
Bromomethane ND ND 0.5

4 Dichloradifluoromethane ND ND 0.5
4 Vinyl Chloride NO ND 0.5
Chloroethane ND ND 0.5
Methvlene Chloride NO 1.4 a 0.5
Trichlorofluoromethane ND NO 0.5
l,l-Dichloroethene ND NO 0.5
I,I-Dichloroethane NO ND 0.5
trans-1,2-Dichloroethene ND ND 0.5
Chloroform ND ND 0.5
1,2-Dichloroethane ND ND 0.5
1,1,1-Trichloroethane ND ND 0.5
Carbon Tetrachloride NO ND 0.5
Bromoochloromethane ND 0.7
1,2-Dichloropropane ND NO 0.5
trans-l,3-Dichloropropene ND ND 0.5
Trichloroethene 1.8 ND 0.5

I Dibromochloromethane ND 1.7 0.5
1l,l,2-Trichloroethane ND 1.7 n 0.5
I cis-l,3-Dichloropropene NO 1.7 n -.5
2-Chloroethylvinylether NO NO 0.5

Bromoform ND 2.0 i).5
2 l,l,2.-Tetrachloroethane ND ND 0.5
2 Tetrachloroethene NO ND 0.5

Chlorobenzene NO NO 0.5
3 Dichlorobenzenes NO NO 0.5

Detection limit factor: 1.00 1.00

Surrogate Recovery %: 102 121

Analysis date: 12/19/86 12/23/86

- these compounds coelute ND - not detected at detection limit times ;actcr
2 - these compounds coelute a - below normal laboratory background :evels
3 - mixture of isomers and coelute
4 - these compounds coelute n - not found in confirmation run
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a 'n Ce :Z*:

Si ND ND ND ND

o:mre ,de t NO NO ND ND

e Or-,e roe q eND ND ND

M e vj en oe NDoae N ND ND NO
-- ee ND ND ND ND: : - ore ho e r. ; ND t.h a ND

Chor o ND ND ND ND
I,,-Dichlcroethane NO NO NO NO

C~amn etDiorloete ND ND ND ND C
eND ND NO ND

r- ohir ane ND ND ND ND
N[ ND ND NO

arnin -eteracIorie N ND NO ND

9-fimcI :romethane ND ND ND ND

-ND ND ND ND

3s-I:--, ich:srorcroere ND ND ND ND -

D-:hirzecc imehniehe ND ND ND *4D -

o e~ :.ete NO NO ND ND Z

* - :Dicoorre-eND' ND ND NDNO N NO ND

.-'et a:nloroetnane ND ND ND 4D

Tt-achlcr:et~ene ND ND ND N C
niro~e~:e~e ND ND NO ND -

" ciorctenzenes ND ND ND ND

Detection limit factor: 1.I) 1.0 1.00 10

Surrogate Recoverv %: 79 70 97 75

Anal,/sis date: 12./18/6 12!19/8 12221/80 ,2J8a

1 these compounds coelute ND - not detected at detection limit t:nes.

2 - these compounds coelute a - below normal laboratory backgroun3 ,e

mni;ture of isomers and coelute
4 - these compounds coelute
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-t- . N1 ND . :

-. ::'-et-a-e ND ND .. ", '. --

.- : - .- ; _-c t-1
- _ ND ND: I> ". . -

, t - e - -- -.: r e -. --- :- . - --

7C -

ND -

*-.--:.:-r':-ter~ e ND ND :. . -_ -_

ND -s ND: :Z '. -

e - err NDN-

- . C -

- : r:e :-s 'ND ND : . - - .L

-i~t t r ND. N, :,e. e

nD en-

ra ,is- - -date: NDi ,,3'

1 - k s * :.. ncc~un s. _ccel. te itD t tectel .. .at d:* - ' -,-te "c ..."": - :
Ut'e:. COMOunds coeiute a - eio: normal :aecrta-, le

mi-l:t-re of s nd oe s - amout sle i

- . e. _ j_: in05 :; r. s e te oeN:e .:: :i4m. :
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~ ACUREX
Corporation

Environmental Systems Dvison

rercee-t ee :-, ;
K S M',rt'e AvE-,-e c r : ' : S01o ,

ionrcv:a, a IiVKo File t) I12::A

7..ect: r. alv s is of Thirteen Aater Samples
or 'vuidtie L aZ enated Organics, Feceived 2/l5,3b

Thirteen water samples were anal zed for volatile halogenated orga!'Ics acc2-:-
to EPA Iet cd oi Feceral ;egister, Volume 49 #Z09, October 26, ';B4;
oage -?). Results are presented ;n Table 1. Qualitv assurance data is
presented in Tatle :. The method can be summarized as follows:

Heli-u, is ouo ied through a volume of water contained in a

speciai designed purzing chamber at ambient temperature.
The pur;asle halcgenated organic compounds are efficientli

transferred f-om the aqueous phase to the vapor phase. The

,a~or is swept through a sorbent column where the pur;eables
are trapped. After purg:ng is completed. the sorbent cojumn

eate3 and back flushed with helium to desorb the Purgeables
3to a gas chromatographic column. The gas cnromatograph is

temperature orog-amneo to separate the purgeatie wh,:n are
t-en oetected with a Ha i detector run in series witn a

plollticni:at~on detectir. 3P-:(*11O on Cartooak 9 is used -or
t-e .ri ard anal /sis. .onfirmations are run using a 4ali
cete:tor alone and a column containing n-octane on Porasi .

14 ,'C shoull have any questions, please do not hesitate to cal.

Submi tted by: '. -L, -
J

Sarah Schoen, Ph.3. GregNcol
Staff Chemist Proj.tct Chemist

These results were obtained by following standard laboratory procedures; '2e
liability of Acurex Corporation shall not e:iceed the amount paid for th.s rezzes

In no event snail Acure:: be liable for special or consequential damages.

485 Clyde Avenue PO Box 7044 Mountain View. CA 94039 (4151961-5700 Telex 325961 FAX .415 44 5',-
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Samo'e I.#: IN _N :-

er-rmomet-ane 1D ND ND -.

4 a:ni ohr e ND N9 ND N.

Metnviene h :r e N ". 3 . .. a

:c'ir:i f coromethare ND N D N ,
1. :-D::zn r:et ene N ND N
Ll-Dl~h>r'etrnane ND ND NC NDIan-i zl a e-4

.ans-1.2-ichlr:et- n_ ND NDN.
-hlorcfrm ND ND N.
1 ,2-D::hirNethare ND ND 'D.

".J.1-Trcn:oroethaie ND ND ND ND
-artcn Tetrachloride ND N D N'

Bromocicnorcmetnane DD ND ND ND
1,2-D:Nhlorcpropane ND ND

trans-I.7-ODciaorcprcoene NC, ND ND N.
ihmlaroethene ND ND

Dibromochlorometlane ND D

.s-l. -icIc1roproerne ND ND N %

-- Chiroet~ nv~nietner ND ND D
r r:io orm ND ND ND N
.l, ,,-'etrachloroethane NO ND ND

2 etracricretiene ND N D nD N
Chloroben:ene ND ND ND N

lichi:croenzenes NO ND ND N

Detection limit factor: . 1..0 .'&0 -.

Surrogate Recovery %: 1)-

Analysis date: 12/19,86 1D . o : 2i:i /2 12 1:1

I these compounds cceiute ND - 'ot detected a' elect:c !.,nit t:Ire - -
2- these compounds coeiute a - Delow normal iaDoatov tacwgr-C .

- mi::ture of iscmers and coelute

4- these compounds coelute
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:ane e~r -2 N~e L --N

-0 o5 .''."N

-oro*et a-e ND ND ND Z -

E-omomet~ae ND ND ND

D 1 ooI.]:re a-e N D ND N"

o e D1orC, N D N D
:ND:-:e*-ane ND N)

et -. e e :11 :ee ), . ND

', - ~ -z t a eND ND ND, C

s-. .. ze e ee NC ND ND' N2

:,-D~z:-:re'nr ND' ND, ND N:,.z-. 3 ret, e ND N, Nt ND

:abn "t -o~eND ND ND NDZ
0- o o ! r o me Nr e ND 0O'

LN ND ND ND

1::-,-S:~:r rtpee ND ND ND ND2

oND ND ND

0 - e oe ND, N: ND

ND ND ND N

aN N' e* :orreen ND ND ND
- to .:-Iorcroetoe4 D . ND

ND ND ND

Surrogate Recovery 7.: 72 5 96 6

Analysis date: 12/19/6 12',66 12/2 /86 12,22 6

- these compounds coelute ND - not deteted at D etectn l:mit t-e-

- these compounds coelute a - below normal laboratory backgrounr -e.

3 - mixture of isomers and coelute

4 - these compounds coelute
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Table 1. Anal/sis Tipe: t0l Results

,continued!

Sample T,,ce: LAN LAN LAN LAN :ET
Sample IDO: 000o57 ),( o56 8 '00059 0 0)bf 0

Compound Concentration uqiL

.I:rnmethane ND ND ND ND .1
Bromomethane ND ND ND ND

4 Dichlorocifljoromethane ND ND ND ND
4 ''in' l Chlr11e ND ND ND ND .9
Chioroetlane ND ND ND ND 
Methvlene Chloride r.6 a ND ND 0.8 a &.5

Tri-hloro#luoromethane ND ND ND ND .
1,l-Diciloroetmene ND ND ND ND .
l,I-Diclioroethane ND ND ND ND .
trans-1.2-Dichloroethene ND ND ND ND .9
Chloroform ND ND ND 1.9
1,2-Dichlcroethane ND NO ND ND .9

l,l.l-Trichloroetnane ND ND ND ND 1.5

Carbon Tetrachloride ND ND ND NO :.9
Bromadichioromethane NO ND ND NO .=

1.2-Dichlorooropane ND ND ND ND .5
trans-1,3-Dichloropropene ND ND ND ND
>rchlor:etnene 0.9 n 25 5 D
Dibromochioromethane ND ND NO ND

I l,l.2-Trichloroethane ND ND ND ND
I cis-1,Z-Dichloropropene ND ND ND Nn

2-Chloroetnylvinyletner ND ND ND ND
Bromoform ND ND ND ND 5

2 1.l,2.2-Tetrachloroethane ND NO NO ND 
2 Tetrachloroethene ND ND ND ND .

Chlorobenzene ND ND ND ND 0
3 Dichlorobenzenes NO ND ND ND 9

Detection limit factor: 1.00 2.50 1.00 1.00

Surrogate Recovery %: 105 98 101 91

Analysis date: 12/22/86 12/23/86 12/23/86 12/23/96

I - these compounds coelute ND - not detected at detection limit temes +ac-:r
2 - these compounds coelute a - below normal laboratory background levels

- mixture of isomers and coelute
4 - these compounds coelute
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4 ND ZZ ET

-n~~.. Ciid DD L.5 're!A:ML

1 1t e N D .5
1,1::-Diratre

"e- n ce n or de N 0
c c r 2-D~nom e t a r!e N D

ND

1.2'-D!roethan'e NO
',.7i:M1orcethare NO .

,-roon Tetrachloride ND .
romcdlc Ior-met~lane ND !)5
I.,-Dihzrproare ND .)5

-,I :rflet'lere
7-:rm:znecotan9 NO

ori cor :et ee ND

,,,:'trac'1orzetiane ND
Tetac-lr-etheme ND0
C~iorobe-:ene ND40

- c :;ercoeenes ND .

Surrogate Recovery .:91,

Anal ysi s date:.136

1 these compoounds coelute ND n ot detected at detection li:it ::.ires :

Z t~ese compounds coelute a -below iormalI laboratorv bac~grcu-d:ve
m ix~ture o+ isomIers and coelute

4 t hese compounds coelute
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-- a-f ',SIs 2e: t..

%a -e .:e: MB1 B7 -

-------- ---- --- -- - - - - - -- - -- - -
-' ,v--= :zacertration ;

z,:: et r e2 N ND ND N:

r . _ ND ND NO dU

l~lr:--.-e~ ee - ~ ND ND ND 'D .

n o -or:ee ND ND N,
e- , -i ND hD .-

me: .' e e ND 3D NO N n
S-:z, cetane ND NON.

r . :..et~ae ND ND ND ND
3 c -n $eho r e N ND N D

Z r ND ND ND

*. -i-:1ce:3ae NDND ND NDZ
-. e aonee N ND ND ND

7: -: ze: e1iae ND ND ND
noc:1 :n :r:cethane NND N 0 %\

- : :looeane ND N D ND

- -i;h oro ro e e N N ND %r

ND ND 4D
.::,n::o etra ND ND 'ND 'Kz - C D:: Irooro-.ene ND ND0 N D 1D

ND D AD ND1
mN D N14D N14D N

>,,2,2-etra:h!oroetane ND ND ND ND
retacnlcrcethene NO NO NO 'D

r1 : t en:ene ND ND ND D
- D':cnl:7-enzenes ND ND N,

Detection limit factor: 1. 00 1. h

Surrogate Recovery o: q, -"

n naIysis date: 12/19/8 6 12/22./6 _

I - these comoounds coelute NO - not detecled at detect:on ,i:t t:-ez -:.
- these compounds coelute a -bel normal laborat rv nackzr:-: e

m-:ture of isomers and coelute
4 - these compoinds coelute
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Sar ie ID# : )( o 4 n:.P Q -.

o rpound ' lcentrat- uq L

B~imcrettane 3:"! ,=

4~~~ 3:l~~r lie*~fl a2 e
4VnlChioride S> ~ .

ChlIroet nane , s
Met-.viee hinorde ' s 0)9
T-ichlrlu~rome-ae s 9

1,:-Dicil:r ethene .i: x 9 s 5,
1,'-D,:hioroethane 510 35 ).5

trans-1,--D:chicrcethere 5 s 2.9
Chioro'orm 13. 9 3 ."

I.-Dicnloroethae C:o S

1,1,1-Trichloroethane 1:.' % 5 s . 5

Carbon Tetrachlorioe 1& c .5

3rcmod:chiorometare 120 5s 0 5

,2-Dic:-oropane :1, . 9 s 0.5
t-ans-1, -Di:Iioroprooene 7 C C 7.5

rlc :r- et en e 1 . =9 s,

* Dinrzmo:K:rnmethane 1', 7 3 s .9
...... i'h'iroet~ane 1'( "'C

* cls-l,-Dichlorcorooene i)0 7 9 s 2.9

2-Chjorceth4:oinilether 1 % 5 s '.

Br:moorm 20 : m s 1.5

I ...2. 2-et-achlorcethane z7 7.5 s .

-etracnicr:etnene Q7 . 5 s 05

Chiorobenzene 20 ". 9 s

Di cl orooen:enes :5 S v5

Detection limit factor: 1.00 1.00

Surrogate Recovery X: 104

Analysis date: 12i23/86 12/21/86

1 these compounds coelute ND - not detected at detection Wmt t:e-
2 - these compounds coekute a below normal laboratory backgrz:no .e.=.

- mixture of isomers and coelute s - amount spiked in samole

4 - these compounds coelute % - percent recovery from spifed samon
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p ACUREX
Corporation

Environmental Systems D,.s c

4eroVir nmer t january !2, l Z87
625 Myrtle A.en..e Acure-: iD#: Mather AFB
Monrovia, Ca iQ106 File CON60IA

A tenticn Chris ovdahl

Sub, ect: Confiriation of Forty-three water samples
'or Volatile Halogenated Organics, Received 11/12/86

tnrough 12/15/S

For'.,-three water samples were confirmed for halogenated volatile organics

ac-ording to EPA Method oil iPederal Register, Volume 49 #209, October 2b,[ C4; page 21. Results are presented in Table 1. Quality assurance dath s

presented in TaO e 2. The method can be summarized as follows:

-4elium is buboled through a volume of water contained in a
specialiv designed purling chamber at ambient temperature.
The purgabie halogenated organic compounds are efficientlv

transferred from the aqueous phase to the vaoor phase. The
vapor is swept through a sorbent column where the purgeables
are trapped. After purging is completed, the sorbent column
heated and back flushed with helium to desorb the purgeaobes
onto a gas cnrzmatograpnic column. The gas cnromatograpn is
temoerature programmeo to separate the purgeable which are

then detected with a Hall detector run in series with a
pnotoionization detector. SP-1000 on Carbopak 8 is used for

tne primar'y analysis. Confirnations are run using a Hail
3etector alone and a column containing n-octane on Porasil C.

if you should have any questions, please do not hesitate to call.

Submitted by: _.. . --..

Saran Schoen, Ph.D. Greg WNcoll
Staff Chemist Projett Chemist

These results were obtained by following standard laboratory procedures; the
liability of Acurex Corporation shall not exceed the amount paid for this report.

In no event shall Acurex be liable for special or consequential damages.

4F35 C;oe Avenue PO Box 7044 Mountain view. CA 94039 145i 961-5700 Telex 325961 FAX 415 64.545i
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Table 1. Analysis Type: 60)1 rCcnfirat:ons

Sam~ple 7vze: LAC LAC LAC LCZE
Sa'nple ID#: 000751 0 0 0752 0 007 58 &'007 1

Comourd Concentration ug/L

Zh~zromethine NC NC NC NC -.

Bromcmethane NC NC NC NC ..
Dir:-mlrodifluoromethane NC NC NC N

Vinyl Chloride N C NC N C N C
Chiorcethane NC NC NC NC ) -

Methylene Chloride NC N C N C NC
Trichlorafluoromethane NC NC NC NC
1.1-Dichloroethene NC NC NC NC
1 ,1-Dichloroethane NC NC NC NC
trans-1.2-Oichlorcethene NC NC NC NC '.

Chl.oroform N C N C NC N C
1,2-Dichloroethane NC NC NC NC 5
1 1.1-Trichioroethane NC NC N C N C Z.

Carbon Tetrachior'.de NC N C N C N C 5I

Bromodichioromethane NC NC NC NC
1.2-Dichloropropane NC NC NC NC-

trans-1.3-Dichlororopene NC NC NC NC .

rri:n~loethene ND41 1 :~
.-ioromacn1orcmethare NC NC NC NC .

-,1,2--ri:nlorcethane NC NC NC 4C -

Cis-1.3-Dichloroaropene NC NC NC NC .

2.-Chloroethyvinylether NC NC NC 4C ..5

Bromofcrm NC NC NC NC
4 11,1,,2-Tetrachloroethane NC NC NC NC

Z Tetrachloroethene NC NC NC NC C'.!
2Chloroben:ene NC NC NC NC

4 Dicmlorcbenzenes NC NC NC NC -

Detection limit factor: 1.00 1.00 5.00 00

Surrogate Recovery X:84 71 76 82

Analysis date:* 11/17/86 11/17/86 11/18/86 11,18/86

1 these compounds cosiute ND - not detected at detection limit times 'act:-
2-these compounds coelute a -below normal laboratory background e~elss
3-these compounds coelute NC -not being confirmed

4 -these compounds coelute
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Table 1. Anaiys.s T/ce: 6ci Confirmaticns
(continued)

Sample Tvce: LAC LAC LAC LAC :E"

Sample :2#: 000762 60007t4 000765 000766 9===z

Compound Concentration ug/L

-hl-romethane NC NC NC NC - -

Sromometnane NC NC NC NC

Dichlorodifluoromethane NC NC NC NZ

,lnyl Chlor de NC NC NC NC

Chloroethane NC NC NC NC .

Methylene Tnlcride NC NC NC NC

Trichloroiluoromethane NC NC NC NC r 5

1.1licnlroethene NC NC NC NC ).5

1 1.-Dichloroethane NC NC NC NC .-

trans-1,2-icnloroethene NC NC NC NC '.5

Chlorcfcrm NC NC NC NC ).5

1,2-Dicnloroethane NC NC NC NC .

1 1,1,1-Trchloroethane NC NC NC NC >5

Carbon Tetrachloride NC NC NC 5.2 ).5

2 Bromodichloromethane NC NC NC NC

,'2-Di:hKoropropane NC NC NC NC

trans-1,3-Olchloropropene NC NC NC NC

1 Trichloroethene 1000 1- ND 2.1 . -

Dibromocnloromethane NC NC NC NC

,1,2-Trichloroethane NC NC NC NC "5

zis-l.3-Dichloropropene NC NC NC NC

2-Chloroethylvinylether NC NC NC NC .

Bronoform NC NC NC NC

4 1,1,2,2-Tetrachloroethane NC NC NC ND 05

2 Tetrachloroethene NC NC NC 8.2 '>.

- Chlorooenzene NC NC NC NC }.

4 Dichioroben:enes NC NC NC NC ..-

Detection limit factor: 10.00 1.25 1.00 1.00

Surrogate Recovery .: 82 58 64 77

Analysis date: 11/18/86 11/18/86 11/18/86 11/18/86

1 - these compounds coelute ND - not detected at detection limit times 4act:-

2 - these compounds coelute a - below normal laboratory background leveis

3 - these compounds coilute NC - not being confirmed

4 - these compounds coelute
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Table i. Analysis Type: CK C~nfrmat;z-s

Sample Type: LAC LAC LAC LAC --

Sample ID#: (,770 J,'h0772 0 ;0775

Compound Concentration g/L

hloromethane NC NC NC "C . -
Bromomethane NC NC NC NC
Dichlorocifiuorometnane NC NC NC NC
Vinyl Chloride NC NC NC NC . .
CZloroethane NC NC NC NC -

Methylene Chloride NC NC NC NC
Trichlorofluorometmane NC NC NC NC
1,1-Dichloroethene NC NC 0.8 NC -S

I 1.1-Dicmloroetnane NC NC 20 NC 0
trans-1,2-Dichloroethene NC NC ND NC .
Chloroform NC 4.0 NC NC "
1.2-Dichloroethane NC NC NC NC .,

I 1.l,l-Trichloroetnane ND -Mc- 10 NC ND
Carbon Tetrachloride NC NC NC NC 5

2 Bromodichloromethane NC NC NC NC
1.2-Dichiloropropane NC NC NC NC
trans-1.-Dichioropropene NC NC NC NC .5

1 Tricnlor~ethene NC ND 20 NC
Dibromochlaromethane NC NC NC NC ,=
l,l,2-Trichloroetmane NC NC NC NC
cis-1.3-Dichloropropene NC NC NC NC
2-Chloroethvlvinvlether NC NC NC NC

: Bromoform NC NC NC NC
4 1,1,2.2-Tetrachloroethane NC NC ND NC .
2 Tetrachioroetmene NC NC .5 NC .
3 Chlorooenzene NC NC NC NC
4 Dxchlcrobenzenes NC NC NC NC

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery X: 62 94 93 70

Analysis date: 11/18/86 11/20/96 12/3/86 11/19/86

1 - these compounds coelute ND - not detected at detection limit times - :t:
2 - these compounds coelute a - below normal laboratory backgrounc ie.e.5
3 - these compounds coelute NC - not being confirmed
4 - these compounds coelute
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Table 1. Analysis Type: o01 Confirmations
(continued)

Sample Tyoe: LAC LAC LAC LAC DET
Sample ID#: 079 000781 000787 000789 9 qq

Compound Concentration ug/L

Ciloromethane NC NC NC NC I.
Bromomethane NC NC NC NC ).
Dichlorodifluoromethane NC NC NO NC .-

Vinyl Chloride NC NC 0.8 NC ,25
Chloroethane NC NC NC NC
Methylene Chloride NC NC NC NC ,5
Trichlorofluoromethane NC NC NC NC
l,l-Dicnloroethene NC NC NC NC 0 5

1 .- Dichloroethane NC NC NC NC
trans-l,2-Dichloroethene NC NC NC NC (.5
Chloroform MC NC NC NC .
1,2-Dichloroethane NC NC NC NC 0.5

1 ll,l-Trichloroethane ND ND NC 3.i . *

Carbon Tetrachloride NC NC NC NC 0.
2Bromodichloromethane NC NC NC NC 0.5

1,.2-Dichlorooropane NC NC NC NC
trans-1,3-Dichloropropene NC NC NC NC ".5

I Trichloroethene NC NC 4.9 3.1 0.5
Dibromochloromethane NC NC NC NC

.2l-Trichloroethane NC NC NC NC .,
cis-1.3-Dichloropropene NC NC NC NC '.5
2-Chioroethylvinylether NC NC NC NC .

3 Bromoform NC NC NC NC
4 1,1.2,2-Tetrachloroethane NC NC NO NC .5
2 Tetrachloroetnene NC NC ND NC I.!
3 Chlorobenzene NC NC NC NC '.5
4 Dichlorobenzenes NC NC NC NC ,.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 75 77 67 63

Analysis date: 11/20/86 11/20/86 11/21/86 11/21/86

1 - these compounds coelute NO - not detected at detection limit times facto-
2 - these compounds coelute a - below normal laboratory background levels
3 - these compounds coelute NC - not being confirmed
4 - these compounds coelute
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Table Io Analysis Type: 601 Confirmatizis
continued)

Sample Type: LAC LAC LAC L4E
Sample iDO: ,01)796 000797 (010,7 98 P)K,c 7 Q

Compound Concentration ug:,L

=hlorometnane NC NC NC NC
Bromometnane NC NC NC NC
Dicniorodi'luoromethane NC NC NO NC
Vinyl Chlorioe NC NC S. 1 4. 7

Chloroethane NC NC NC NC
Methyjene Chloride NC NC NC NC
T ri:hicrcf|uoromethane NC NC NC NC
l,-Dichlicroethene NC NC NC NC

I !,1-Dichlocroethane NC NC 14 19
trans-,:-Dichlorcethene NC NC ND ND
Chloroform NC ND NC 4C
1.2-Dichloroetnane NC NC 3.') 2.E

I ,l,,1-Trihloroethane NC NC NC C
Carbon Tetrachloride NC NC NC NC

SB-omodi:hloromethane NC NC NC NC
1.2-Di:hlorocrooane NC NC 0.9 ,).a .

t-ans-l.:-Dicnloroprocene NC NC NC NC
1 Trlcmloroethene 11 NC 14 13 -

D:bro~ocnloromethane NC NC NC NC
,l,2-Trchloroetiane NC NC NC NC
cis-1,3-Dichloropropene NC NC NC NC .

2-Chloroethvivinviether NC NC NC NC
3 Bromoform NC NC NC NC
4 1,1,2,2-Tetrachloroethane NO NC ND ND
2 Tetrachloroethene 2.0 NC 1.2 1.1"

Chlorooenzene NC NC NC NC
4 Dichlorobenzenes NC NC NO ND

Detection limit factor: 1.00) 1.00 1.00 1.0)

Surrogate Recovery %: 79 63 77 68

Analysis date: ll/24/B6 11/24/86 11/24/86 11/24/86

1 - these compounds coelute ND - not detected at detection limit t.rnes -3:1:
Z - these compounds coelute a - below normal laboratory background Ievels
3 - these compounds coelute NC - not being confirmed
4 - these compounds ccelute
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Table 1. Analyvsis Type: c-'l Cor+irmat~ons
,cz ti ueJI

zample Tice: ACLAC LAC LAC CEz

Bampl e IDO: 0 o~ 1'.,) 6 '2 0 0 67 6 g 8 0Q :

ZoipOunfd Concentration 'g:L

B"nornffethane NO NC NO N
8 mo NC NC NO NO

inyl CMIcrile NC N C N C N C
Chloroetmane NC NO NC NCO
met~vylene Chloride NC N C N C N C0
Trichlarofluoromethane NC NC NC NCOC

1.l-Dichloroethene NC NC NC NO
I .- Dicnloroethane N C N C N C 68 C
trans-I,2-Dichlorcetfmene NO NC ND ND
Chloroiorm I.-) NC NC NC
1.Z-Zichloroethane NC NC NO NC

I .Iq-Trichloroetmfle ND NC NC NOC.
Carbon Tetrachloride NC NC NC NO

2Bromodichcromethane NC NC NC NC J.
i.2-Dizhi~roropane NC NO NC NC
trir-.-Dchlrcoropere NC 4C NC NC
I-i:Iloroetherne NCO. 34 E8
Dibromociloramethane NC NC NC NC

* .I,,-Tri:hlorcetmane NO NC NC NC
cis-l1:-nichiorooropene NC NC NC1 NC
:-Chlcroetnylvxnylether NC NC NC NC

- rotuoform NC NC NC NC.
4 1,1.2.2-Tetrachloroethane NC ND ND ND
Z Tetrachioroethene NC .211 14

:Zlorobenzene NC NC NC NC
4 Dichlorobenzenes NC NC NC NC

Detection limit factor: 1.00 1.0o 1.00 1.00

Surrogate Recovery X.: 54 78 83 99

Analysis date: 11/24/66 12/12/86 12/12/86 12/15/86

1- these compounds coelute ND - not detected at detection limit times ifa :
2- these compounds coelute a - below normal laboratory backgrouna leveiz-

3- these compounds coelute NC - not being confirmed
4 - these compounds coelute

G- 159



Tiole 1. Analiss Tyoe: b01 Coniirmatizns

,continued)

Samoe T1 oe: LC LAC LAC LAC
Sample ID#: 000o14 00 1 00,'2- 0,6 : 8

Compound Concentration ug/L

Chloromet-ane NC NC NC NC
Bromometnane NC NC NC NC

Dichlorodiiluorometane ND NC NC NC
Virvl Cioride I. NC NC NZ
Chloroetnane NC NC NC NC
Met v-ene Chloride NC NC NC NC
Tr:chlorofluorometnane NC NC NC NC
l.I-Dicnloroethene NC NC NC NC

I l,1-Dichloroethane NC NC NC NC
trans-l.2-Dc~ioroethene ND NC NC NC
Chlorofora NC NC 1.5 NC
1.2-Dicilorcethane NC NC NC -_7

I 1.1.1-Triclaoroethane NC NC NC NC

Carbon Tetrachloride NC NC NC NC
2 Bromodichloromethane NC NC NC NC

1.2-Di:hloropropane NC NC NC NC
trans-!,:-Oichlropropene NC NC NC NC

1 7r:chloroethene z2 NC NC NC
Dibromocnloromethane NC NC NC NC

l,,-T-ichloroethane NC NC NC NC
cis-1,:-Dichloropropene NC NC NC NC

2-Chloroeth~lvtnyletner NC NC NC NC .
Bromoform NC NC NC NC

4 ,l,,2-Tqtrachloroethane ND NO NC NC
2 Tetrachloroethene 2.5 1.1 NC NC
C Chlorobenzene NC NC NC NC
4 Dichlorooen:enes NC NC NC NC

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery (: 70 79 02 86

Analysis date: 12/19/86 12/15/86 12/15/86 12/15/86

1 - these compounds coelute ND - not detected at detection limit times iazt:-
2 - these compounds coelute a - below normal laboratory background levels
3 - these compounds coelute NC - not being confirmed
4 - these compounds coelute
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Table !. Anai ,sis Type: E'i on~irmati: n

continued)

zan1o e T~oe: LC LC LLACC OE
SaioIe 7~w: ')0'' I 1 o:J0 .4 ':1635

Camoound Concentration ucL

C*.loromethane NC NC NC NC .

ramroetrane NC NC Nf NL
DicnIoroo+li oromethane NC NC ND NC
.inyl ChIoride NC NC "'.9 NC

Cnloroetnane NC NC NC NC '
Methvlene Chloride NC NC NC NC
Trichloro~luorometnane NC NC NC NC
l.1-Dicnioroethene NC NC NC NC .
I ,l-Dicnloroethane NC NC NC NC ".5
trans-1,2- Dchloroethene NC NC ND NC .5
Chloroform NC NC NC ND '1.5
!.2-Dichloroethane NC NC NC NC '.5

1 1,1,1-Trichloroethane NC NC NC NC '1.5
arbon Tetrachloride NC NC NC NC .5

-Bromodichloromethane NC NC NC NC
1.2-Dichloropropane NC NC NC NC
trans-l,3-Dichloroprooene NC NC NC NC

I Trichloroethene 3.6 12 6.8 NC

Diromocnloromethane NC NC NC NC
1,1,2-Trichioroethane NC NC NC NC
:Is-1,3-Dichloroorooene NC NC NC NC
2-Chloroethivlyinylether NC NC NC NC

3 Bromoform NC NC NC NC
4 1.1,:2,-Tetrachloroethane ND ND ND NC 0.5

2 Tetrachloroethene 0.9 1.7 0.6 NC . 5
-hlorobenzene NC NC NC NC

4 Dichlorobenzenes NC NC NC NC 0.5

Detection limit factor: 1.00 1.00 1.00 1.00

Surrogate Recovery %: 80 80 87 89

Analysis date: 121/16/86 12/16/86 12/16/86 12/16/86

- these compounds coelute ND - not detected at detection limit times factor
2 these compounds coelute a - below normal laboratory background levels
3 these compounds coelute NC - not being confirmed

4 - these compounds coelute
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T .o Ie I. Anal vs s '7 pe: c0l [on4 irmat icr s

fcont~nued)

E=

Sam.110 >oe: LAC LAC LAC L4C EE
Sample 00W: (.,V1o0 0 0,),)638 0',64 4 ) 47  C

Compound Concentration ugqL
-------------------------- -- ------. ....... N-- ------ N-- ------ --- -----

:nloromethane NC NC NC NC
Bromomethine NC NC NC NE

,:cnlorooiiluoromethane NC NC NC NC

V~iyl ChIoride NC NC NC NC

C>loroet~ane NC NC NC NC

Methylene Chlorile NC NC NC NC

Tr:chlor:1Luoamethane NC NC NC NC

Zi-C:,:-oroetnene NC NC NC NC

1,l- ;:nLoroetane NC NC NC NC

-ans-1.2-.C-:cloroethene NC NC NC NC

I : rofc;rm 4.2 NC NC NC

1.2-Dicnloroethane NC NC NC NC

I 1,1,1-1:chloroethane 0.8 ND NC NC

Car o T etrachloride NC NC NC NC

Br:modichloromethane NC NC NC NC

!,.-Dichlorooropane NC NC NC NC

trans-1,3-Dichloropropene NC NC NC NC

I Trichioroethene NC NC 4.3 2.1

:icromocl~irometlane NC NC NC NC

1,I,2-I-::hlorzethane NC NC NC C

:3-l.7-Oicioropropene NC NC NC NC5
_-Chloroeth,Ivinylether NC NC NC NC

3romooform NC NC NC NC .

4 1,.,-'etra:hloroethane NC NC NC NC

2 Tetracmioroethene NC NC NC NC

Chloroue-:e-e NC NC NC NC

4 D3chlorooenzenes NC NC NC NC

:ete:tion limit factor: 1.00 1.0o 1.00 1.0)

Surrogate Recovery %: el 70 60 Q5

Analysis date: 12/16/86 121/16/86 1211/1/86 121119b

1 - these compounds coelute ND - not detected at detection limit times 4a:':-

2 - these compounds coelute a - below normal laboratory background levels
: - these compounds coelute NC - not being confirmed
4 - these compounds coelute
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Tauie I, Anal isis Tioe: 601 Confj-fnatj, -s

c~ntinuea'

Sample Type: LAC LAC LAC LAC

Sample 1D#: ..)5b8 5 0O5 00(105 a

Tompound Concentration uo/L

:h:aromethane NC NC NC NC
Bromomethane NC NC NC NC
Dichlorcai luor~me NC NC NC NC
Vinyl Chioride NC NC NC NC
Chloroethane NC NC NC NC
Methylene Chloride NC NC NC NC '
Trichlrc luoromethane N C NC NC NC
1,1-Dicloroethene NC NC NC NC ,> -

I I,l-DzchIoroethane NC NC NC NC .

trans-l1,2-Dicnlorcethene NC NC NC NC O =
Chloroform NC NC NC NC
1,2-Dicnioroethane NC NC NC NC

I l1,,I-Tr:cnloroethane NC NC NC NC 5
:arbon Tetrachlorice NC NC NC N -

Bromodiznlromethane 4. C NC 4C
,DZ-i:moroprooare NC NC NC NC

*rais-!.:-D;cnloroo'pene NC NC NC NC -

i :chlcrsethene NC "0 NO 62 8
Ci romochlorometiane a.0 NC NC NC
I,,2-T-:chloroethane ND NC NC NC
cis-l,-ichlaropropene ND NC NC 4C
2-Chloroetnylvinylether NC NC NC NC

3 Bromoiorm 3.0 NC NC NC *.

.' I ,2. -Tetracmloroethane NC NC NC NC .
2 Tetrachicroethene NC NC NC NC
3 Chlorooenzene NC NC NC NC .
4 DOcmiorobenzenes NC NC NC NC .

Detection limit factor: 1.00 10.00 1.00 2.50

Surrogate Recovery %: 101 67 53 82

Analysis date: 12/19/86 12/22/86 12/122/86 12/22i6

I - these compounds coelute NO - not detected at detection limit times 'i::-

2 these comoaunds coelute a - below normal laboratory background leve.s
3 these compounds coelute NC - not being confirmed

4 - these compounds coelute
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"at-e' ZF
-ile JCN- .

(cont nuea!

Sample Tipe: LAC LAC LAC DET
Sample IDW: ')00065 9  0 6609 0006bI 1q

Compound Concentration ua."L
- - - - - - - - - - - - - - - - - - - - - - - - - -. . . .- - - - -- - - - - - - - - -. . . . . . . . . . . . . . . . . . .

Chlorometrane NC NC NC 0.5
Bromomethane NC NC NC 0.5

Dicnlorodl+luoromethane NC NC NC 0.5

Vinyl Chloride NC NC NC 0.5
:hlzrcetnane NC NC NC 0.5

Methylene Chloride NC NC NC 0.5
Trichlorofluoromethane NC NC NC 0.5

ll-Dichloroetnene NC NC NC 0.5

1 1,1-Dictiloroethane NC NC NC 0.5

trans-1,2-Dichloroethene NC NC NC 0.5
Chloroform NC 5.4 NC ..5
1,2-Dichloroethane NC NC NC 0.5

I 1,l,1-Trichloroethane NC NC NC 0.5

Carbon Tetrachloride NC NC NC 0.5
2 Bromodi:hloromethane NC NC NC 0.5

1.2-Dicnloropropane NC NC NC 0.5
trans-l,3-Dichnloroprooene NC NC NC 0.5

1 7-ichlor:)ethene 25 NC 95 ,) .
Dibromochloromethane NC NC NC 0.5
ll.,2- Trichloroethane NC NC NC 0.5

:is-I,:-Dicnlaropropene NC NC NC 0.5
2-Chloroethylvinylether NC NC NC 0.5

2 Bromoform NC NC NC 0.5
4 1.l,2.2-Tetrachioroethane NC NC NC 0.5
2 Tetrachloroethene NC NC NC 0.5

2 Chlorobenzene NC NC NC 0.5
4 Dichlorobenzenes NC NC NC 0.5

Detection limit factor: 1.00 1.00 1.00

Surrogate Recovery Z: 57 62 69

Analysis date: 12/22/66 12/22/86 12/22/86

1 - these compounds coelute ND - not detected at detection limit t:mes 4actz-
2 - these compounds coelute a - below normal laboratory background levels

: - these compounds coelute NC - not being confirmed

4 - these compounds coelute
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Sample Tvoe: MBI MB2 4 MB4 :E-

Sample iD*: 99 999 ;3 q;99 999qBs

Compound Cocentration q,L

Chi-rcmethane NO ND NO N.

Bromcmetnane ND ND D N 0

Ochlircdifluoromethane NO ND :.c ND

Vindv Chioride ND ND ND ND

Chloroethane ND ND ND ND

"ethylene Chloride 1.3 a 2.3 a :.4 a ".2 a

Tricnhcro+iluromethane ND ND ND ND

1,1-Dchloroethene ND ND ND 'D

1,1-Dichloroethane ND ND ND ND

trans-l,2-Dichloroethene ND ND NO NO

rh::rfo r m ND ND ND ND

1,.-.ichioroethane ND ND ND ND

.,l,l-Tr:nloroetane ND ND ND NO

Carbon Tetrachloride NO NO NO ND

Bromodi:nloromethane ND ND ND ND

l.2-Cichicropropane ND ND ND ND

trans-1,7-Dic-1orooropene ND ND ND ND

'"cnlorcetnene ND ND ND ND

or:m:-nlrcmethane NO ND ND ND

1.1,-T-icnioroethane NO ND ND ND

:-s-l,->chloroprene IND ND ND ND

l-Chioroethylvinylether ND ND ND N D

3 Srzmc1orm ND ND ND ND

4 .1.,2-Tetrachloroethane NO ND ND NO

2 -etrachloroetnene ND NO ND ND

3 Chloroben:ene ND ND ND NO

4 Dichlorotenzenes NO ND NO NO

Detection limit factor: 1.0O0 1.0o 1.00 1.0)

Surrogate Recovery %: 68 77 65

Analysis date: 11/17/86 11:11/86 11/19/6 11120/96

1 these compounds coelute ND - not detected at detection limit times factc:

- these compounds coelute a - below normal laboratory background levels

3 these compounds coelute NC - not being confirmed
4- these ccmpounds coelute
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Taole 2. Analysis Tvne: 501 Confirmation CA

3ample Tvpe: MB5 MB6 MB7 M83
Sample ID#: 99998 QzQQQ8 Q9qoq8 998qqa

Compound Concentration ug,'

:hlromethane No NO No ND

Bromometnane ND ND ND Nc
Dichlorodiflucromethane ND ND ND
'inyl Chlorice ND ND ND ND
:hloroetnane ND ND ND ND
Methylene Chloride 6.2 a 1.5 a 2.9 a :8 a
Trichlorofluo-omethane ND ND ND ND
ll-Dichloroethene ND ND ND ND -

I 1,1-Dichloroethane ND ND .0 ND
trans-l,2-Dichloroethene ND ND ND ND
Chloroform ND ND ND ND
1,2-Dicmloroethane ND ND ND ND

I 1,l,l-Tr cnloroethane NO ND .' ND
Carbon Tetrachloride NO ND ND ND
Bromodichloromethane ND ND ND ND
l,2-Di:hlorcpropane ND ND ND NO
trans-I,:-DOicloropropene ND ND ND ND

1 Trichlorzethene ND ND -.0 ND
Dibromochloromethane ND ND ND ND
l,1.2-Trichloroethane ND ND ND ND
cis-1,3-Dichloropropene ND ND ND ND
2-Chloroethyiv:nylether NO ND ND ND

3 Bromoform NO ND NO ND
4 :,1.,,-Tetrachloroethane ND ND ND ND
2 Tetrachloroethene ND ND ND NO
3 Chlorobenzene NO ND ND ND=
4 Dichlorobenzenes ND NO NO ND

Detection limit factor: 1.00 1.00 1.00 1.)

Surrogate Recovery %: 52 79 67 70

Analysis date: 11/21/86 11/24/86 12/3/6 12/12/86

1 - these compounds coelute ND - not detected at detection limit times ......
2 - these compounds coelute a - below normal laboratory background le/e.s
3 - these compounds coelute NC - not being confirmed
4 - these compounds coelute
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Table 2. Anar , iI s s T' o e : ,), Sc nf 1rn a tl

icontinleo.

3imvle oe: MBP ME10 ME' I Mel:

Samole ICO: 9 9= Q V,=0 Z9 99QC39 999999g =3 4 0 q 3

a I o p un d C-.rcent~ation ug/L.

:K :romethane ND ND ND N

Brcometane NO NO ND N:

12zhlorodiiluorometafane NO ND NO ND
ov1 Chioride ND ND ND D =

hroetane NO NO NO ND
Met yiere r : d 1.8 a ND .7 a . a

ricniorofluoromethane N0 ND ND ND

,-.icIoroethene ND ND ND ND

,I-Dicrioraethane ND ND ND NO

trars-l.>-Oichlorcethene ND NO NO ND

ND ND N DN

aron Tetrachloride NO NO NO ND0

S "-ni:hloroethane NO NO NO '-

:-i*niororzane NO ND ND ND

rcn Tete noe ND ND ND NO

Oibomoc! zhlromethane NO ND NO NO

ND ND ND NO

",,2-Tc~nir~rtane ND ND ND ND

ras-1,-2Dc'-lroprooene NO ND ND N

'2-Chnoroetnvevinyetner ND ND ND ND

3Bomofora ND ND ND D
4,,,2.2--etrachoroethane NO ND ND N:

2 Tetrachloroethene ND ND ND ND

" Ehlorcbenzene ND ND ND ND

4 C1:hlzr:en:enes ND ND NO NO

Detection limit factor: 1.0) 1.00 1.00

Surrogate ecovery Y: 86 72 59

Analisis date: 12/15/86 12113/86 12118186 C19186

1 - these comaounds coelute ND - not detected at detection limit times t:r

2 - these compounds coelute a - below normal laboratory background le.e.s
3 - these compounds coelute NC - not being confirmed

4 - these compounds coelute
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T a o.e A nal, ;Sj Type: 601 Cznf, rmiti: :
czntinLed)

Compound Con:entration ua./L

ChIo r cm et.1, an e N D 0. 5
Bromomethane ND0*
7iinord~flucromet~ine ND 0.5
.y Chlo r id e N D 15

Chloroethane ND 0.5
Metmy'lene Chloride 2.31 0.5
Trichlorofluoromethane ND 0.5
1,1-Dichlorcethene ND 0.
I1.1-Dichioroethane ND 0.5
trans-l,2-Dichicroethene ND 0.5
Chloroform ND 0.5
1.2-Dichloroethane ND 1.5

I l,l,-Trichloroethane ND 0. 5
Larbon Tetrachloride ND 6.5

2 Bromodichioromethane ND 0.5
11:-Dicnioropropane ND 0.5
trans-l.,-Dichloropropene ND 0.5
1Trichloethene ND 0.5
Dioromochlorometriane ND 0.5
1,!,2-Tr:,:hIorcet'iane ND 0. 5
:is-!,:-Dicnloropropene ND ).5
2-Chloroethvlyinylether ND .'.5
8 romoform ND 0.5

4 1.,2,2-Tetrachlaroethane ND 0.5
2 Tetracnloroethene ND -).5
3 Chiorooenzene ND 0'.5
4 Dichlorobenzenes ND t".5

Detection limt factor: 1.00

Surrogate Recovery~7. 74

Analysis date: 12/22/96

1- these compounds coelute NDO not detected at detection limit t-fteat:
2 - these compounds coelute a -below normal laboratory background :e~els
3 - these compounds coelute NC -not being confirmed
4 - these compounds coelute

G- 168



ACUREX _

Energy & Environmental Division

December 3, 1986

AeroVironment, Lc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

3uboect: Analysis of Mather Air Force Base Samples

Samples were analyzed by atomic absorption spectrophotometry for
aisenic u;sing EPA method 206.2, mercury using EPA method 245.1, and
zelen., using EPA method 270.2. The sample preparation for arsen4,>
and s',enIum determinations included concentrating the sample aliqu:7-,t
hy a a c-or of .ve in order to obtain requested detection limit.s.
Th. z-,zu-,z are prezented in Table I with QA results in Table 2.

L2repjarc:: b;-: .- 4"4..pproved by:
Patr -tk M. Hirata Greg/ticoll
Chemist Ma ger, Inorganic Chemistr.-

485 Clyce Avenue. PO Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX: t415) 964-5145
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-~~. - -r e------

Ta 1 n. -na i js is T oe: t om ic A b orot o- lie* i s z- z '

a T e LAN LAN LAN LAN

S -I o I e 1: 0 7 8 C0 7 9 6 0 7, ,

Concentration, IqL

-r-enr:, -s NOO ND ND

Nercur ND ND ND ND

zelenium, Se ND ND ND ND

Detezticrn limit factor: 1.00 .'

A .a1 jssJat'e I A s , H12~S q1 8 1I./26/86 11'12 ,18
onal'isis date tSe); 12/01'86 12/0 1 6 12/ 1,a6 12 01,B

- not letezted at detection limit times factor
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LNLAN LAN L 4N

Concentration, uLl

-- - - - - - -- - -- -- - - - -- -- -- -- -- --ND- - -- -- -- --

ND ND ND NO

SNDn ND ND ND

- ~,sis date S.Hq) 120/8 1I2/1,8 121.'19 12"01,86

no. 
t o

t -- ed at detectior. Iwnit times factor
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T at e 1. Aral,sis T,ce: At :: z Acsor;*i:;- "e-a : -.

'aT.:1e T ,e: LAN LAN LAN N E
a. m 1 e 0# !' )0 7 9 1 1 2' O :7 93 7 7 ; 4,,,.

n C oun Concentration. L

Arsenic, As ND ND ND

Mercury, Hq ND ND ND .

Se1 eniim. Sa ND ND ND ND

Detection limit factor: 1.0 1)0 1 t.u0 . A)

Analysis date (As,Hg): 11/21/86 11/26/86, 11/26/9 11,'2'35

Analysis date iSe): 121/01/86 12/01/8b 12'O01.'b

ND - not letected at detection limit times factor
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T te a 2 ' 4t : i: Absc p t , or-) e

a 1C i e 1 M L N LMN LAN LAN ZE

WaDnie I#: 7 97 :)O7 t.))0 7 Q ;C

Concentration, gL

irBenL:. 1 4s ND ND ND ND

Mercurv, Hq ND ND ND

Se'1eri m, Se ND ND ND D

Detection limit factor: .I.. V.0

nai¢ sis date As.lig:: Il 2 .B 1' l a' O 1 6 111 2,8 1"16,1886 11 ,  b, 8 6
Anai,sis date k ie.: 12'I; 1 2; B1,8 b 1 '21,' 12,' 1, a

N0 - ot Ietecte:d at detection ilmit times factor
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e 'T - , -

Ara,. si 1: e080 i080 oi :A pt o

LAN L A N ZE

- - - - - - - - - - - --- - -- --1

Concentrat:on, ug.'L

- Be.1Z, -i ND
Ilerc~ir. ND ND

Se ee ND ND

,etection il i ac'.or: 1. 000

'n -1 3 1s a t e kAs , H q 1 i,2 /S 6 1 /26/86

,;al isi ; oate Se : 12 1 /8b 12/ 01 ",8

- :t ,2te:teo at djetection limit times +actor

G-174



Table - Anal.isis T~pe: A-omi: Aosorpt,,o, e. l

MEI me: MB7 LDU -;T
Samle w 999B 99999g B 99,?9B 009B C) )

n Concentratizn. uqL

12sr , ND N D DA
:, ND N A N NAD 1.

.en.im. Se NO NO NO NA

:etect.,On l:, t factor: . 0 .00i., . "

na , , 3 a te (As .rg 1 1' 8 ll/2 /96 L / 3, 6 11 6 , b
'ral'sIS late tSe : 12, 1 8 12 01, ' 6 2z i g 12, /6

NO - not Ietected at detection limit times iactor
k- -ot anaized
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'T Du LDU E

Concentrition, uL

s a ri. 43a ND NA 9> 4

S e Ie,- , --i-n Ze ND NA

..et2ct1ifl 11mjt iactcr: 1'i'1. .

,4n a I ss dat2 tSe:- 1 186 12ii01/86 12/01/ 8 2C18

,N4D - -,ot detectel at cdetectiofl limit times factor

A - r.,t ana -z~ea
7.-perrent rec:: eri irom spiked sample

s -amount spi ked in sample
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ACUREX
qr7 Corporaton

Energy & Environmental Division

December 18, 1986

AeroVironent, Inc.
325 Myrtle Avenue
Monrovia, CA 91316

Attention: Chris Lovdanl

Subject: Analysis of Matner Air Force Base Samples

Samples were analyzed by atomic absorption spectrophotometry for arsenic using EPA
method 206.2, mercury using EPA riethod 245.1, and selenium using EPA method 273.2.
The sample preparation for arsenic and selenium determinations included
concentrating the sample aliquot by a f3ctor of five in order to obtain requested
detection limits. The results are presented in Table I with QA results in Table 2.

Prepar d by: / / .. '/ '/ - t Approved by:
Patrick rl. Hirata Gre N  o
Chemist Man r, Inorganic Chemistry

485 Clyde Avenue, PO Sox 7044, Mountain View. CA 94039 1415) 961-5700 Telex 325961 FAX 14151 964-5145
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o n -- s i s T - b :

";i ,#: K n81.5I , 84 1

i toronntIiaoc: uo/

-e -:. N .. XD ND !..

:_ - .,,. a ND NDO,

" -:: ect;-d at Jetecton ilnlt t:nes factor
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t'ACUREX
Corporation

Energy & Environmental Division

January 23, 1987

AeroVironment, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for metals by EPA method 200.7 using two
inductivly-coupled argon plasma spectrometers. Barium was determined on a
sequential ICAP unit as the first instrument (a simultaneous ICAP) was not set
up for barium. The determination of chromium showed about 20 ug/L of chromium
in the samples as well as the method blanks. Therefore the chromium results in
the area of 20 ug/L should be regarded with caution. The results are presented
in Table 1 with QA results in Table 2.

Submitted by e .---/-f -

Ratrick M. Hirata Greg Nic1
Chemist Mana? Inorganic Chemistry

485 Clyde Avenue, P.O Box 7044, Mountain View, CA 94039 (4151 961-5700 Telex: 325961 FAX: (415) 964-5145
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Table I. Analysis Type: 200.7 Metal Results

Sample Tvpe: LAN LAN LAN LAN DET
Sample 10#: 000794 000785 000786 000787 999999

Compound Concentration uq/L

Barium, Ba 500 120 84 91 -

Cadmium, Cd ND ND ND ND 4
Chromium, Cr 20 13 18 20 
Lead, Pb ND ND ND ND 41.
Silver, Ag ND ND ND ND "

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date Ba): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date (Others): 01/20/87 01/20/87 01/20/87 o1/20/87

ND - not detected at detection limit times factor
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Table I. Analysls Type: :00.7 Metal Results

Sample Tvoe: LAN LAN DET

Sample ID#: 000788 000789 999999

Compound Concentration ug/L

Barium, Ba 65 190

Cadmium, Cd ND ND 4

Chromium, Cr 18 21 7

Lead, Pb ND ND 40

Silver, Ag ND ND 7

Detection limit factor! 1.00 1.00

Analysis date kBa): 01/21/87 01/21/87
Analvsis date (Others): 01/20/87 01/20/87

NO - not detected at detection limit times factor

G-187
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Table 2. Analysis Type: 200.7 Metal QA

Sample T.oe: MB1 LDU DET
Sample 10#: 999998 O0794 999999

Compound Concentration ug/L

Barium, Ba ND 500 2
Cadmium, Cd ND ND 4
Chromium. Cr 20 21 7
Lead, P0 ND ND 40
Silver, Ag ND ND 7

Detection limit factor: 1.00 1.00

Analvsis date (Ba): 01/211/87 01/21/87
Analvsis date (Others): 01/20/87 01/20/87

ND - not detected at detection limit times factor

G-188
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Table 1. Analysis Type: 200.7 Metal Results

Sample TyDe: LAN LAN LAN LAN DET
Sample ID#: O00790 000791 000792 000793 999999

Comocund Concentration uq/L

Barium. Ba 8B 19 150 140
Cadmium, Cd ND ND No ND 4
Chromium. Cr 18 20 14 18 7
Lead, Pb ND ND ND ND 40
Silver, Aq ND ND ND ND 7

Detection limit iactor: 1.00 1.00 1.00 1.00

Analvsis date tBa): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date (Others): 01/20/87 01/20/87 01/20/87 01/20/87

NO - not detected at detection limit times factor

G-189
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Table I. Analysis Type: 200.7 Metal Results

Sample Type: LAN LAN DET

Sample ID#: 000794 000795 999999

Compound Concentration uq/L

Barium, Ba 74 87 2

Cadmium, Cd ND ND 4

Chromium, Cr 21 7

Lead, Pb ND ND 40

Silver, Ag ND ND 7

Detection limit factor: 1.00 1.00

Analysis date (Bal: 01/21/87 01/21/87

Analysis date (Others): 01/20/87 01/20/87

ND - not detected at detection limit times factor

G- 190
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Table 2. Analysis Type: 200.7 Metal QA

Sample Type: MBI LDU DET

Sample [D#: 999998 000794 999999

Compound Concentration uq/L

Barium, Ba NO 722
Cadmium, Cd NO ND 4
Chromium. Cr 21 39 7

Lead, Pb NO ND 40

Silver, Ag NO ND 7

Detection limit factor: 1.00 1.00

Analysis date (8a): 01/21/87 01/21/97
Analysis date (Others): 01/20/87 01/20/87

ND - not detected at detection limit times factor

G-191
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Table 1. Analysis Type: 200.7 Metal Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000796 000797 000798 000799 999999

Ccmpound Concentration ug/L

------------------------ --------- --------- --------- --------- ---------

Barium, Ba 120 43 110 C!

Cadmium, Cd ND ND ND ND

Chromium, Cr 22 21 21 17

Lead, Pb ND ND ND ND

Silver, Ag ND ND ND ND 7

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (Ba): 01/21/87 01/21/87 01/21/87 01/21/87

Analysis date (Otners): (11/20/87 01/20/87 01/20/87 01/20/87

ND - not detected at detection limit times factor

G-192
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Table 1. Analysis Type: 200.7 Metal Results

Sample Tye: LAN LAN DET
Sample IDO: 00080) 000801 999999

Compound Concentration ug/L

E6arium, Ba 68 20 2
Cadmium, Cd ND ND 4
Chromium. Cr 20 23 7
Lead, Pb ND ND 40

Silver, Ag ND ND 7

Detection limit factor: 1.00 1.00

Analvsis date Bal: 01/21/87 01/21/87
Analvsis date kOthers): 01/20/87 01/20/87

NO - not detected at detection limit times factor

G-193



Taoie 2. Analysis T ype: 200.7 Metal Q

Sample Tve: MBI LSP DET

Sample IDO: 999998 000799 999999

Compound Concentration uq/L

Barium, Ba ND 96 X 2

Cadmium, Cd ND 96 % 4

Chromium, Cr 22 99 7. 7

Lead, Pb ND 95 % 40

Si er, Ag NO 62 % 7

Detection limit factor: 1.00 1.00

Analysis date (Ba): 01/21/87 01/21/87
Analvsis date (Others): 01/20/97 01120187

NO - not detected at detection limit times factor
% - percent spike recovery (spiked at 2000 ug/L)

G-194



Table A nalysis Type: IoO.? Metal Results

Sample T .De: LA~N LAN LAN LAN ZET
Sample IDJS: 000610 0k)06 1 000,s12 )0o6I 9 R

Compound rConcentration uq/L

Earium, ba 10) -,4 :
Ladmium, Cd ND ND ND ND4
Ch~romium. Cr 20 2021s
Lead, Pb ND ND ND ND
S ilIver . Aq ND N D ND ND

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsi s date Sa) : 0 1/21/987 0 1/211/ 87 0 1/21 /87 0 1/21 /87
Analysis date (Others): 1/20/87 01/20/B7 01/2.0/87 01/20/87

ND -not detected at detection limit times factor

G- 195
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Table 1. Analysis Type: 200.7 Metal Results

Sample Tyoe: LAN DET
Sample ID#: 000614 999999

Compound Concentration ug/L

Barium, Ba 62
Cadmium, Cd ND 4
Chromium, Cr 14 7
Lead, Pb NO 40
Silver, Aq ND 7

Detection limit factor: 1.00

Anal'sis date (Ba): 01/21/87

Analvsis date (Others): 01/20/87

ND - not detected at detection limit times factor

G-196
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Table 2. Analysis T pe: 200.7 Metal QA

Sample Type: MBI DET

Sample IDO: 99999 8  999999

Comoound Concentration ug/L

Barium, Ba ND 2
Cadmium, Cd NO 4
Chromium, Cr 20 7
Lead, Pb NO 40

Silver, Ag ND 7

Detection limit tactor: 1.00

Analysis date kBa): 01/21,97

Analysis date (Others): 01/20/87

ND not detected at detection limit times factor

G- 197
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Table 1. Analysis Type: 200.7 Metal Results

Sample Type: LAN LAN LAN LAN DET

Sample 10#: 000629 000630 000631 000632 9999

Compound Concentration ug/L

barium, Ba 44 100 220 51

Cadmium, Cd ND NO NO ND 4

Chromium, Cr 20 19 20 19

Lead, Pb ND ND ND ND .
Silver, Ag NO ND NO ND

Detection limit factor: 1.00 1.00 1.00 1.000

Analysis date (8a): 01/21/87 01/21/87 01/2187 01/21/87

Analysis date (Others): 01/21/87 01/211/87 01/21/87 01/21/87

NO - not detected at detection limit times factor

G-198
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Table 1. Analysis Type: 200.7 Metal Results

Sample Tyoe: LAN LAN LAN LAN DET
Sample ILS: 000633 00064 000b35 00063b 99999

Compound Concentration ugiL

Barium, Ba 27 46 38 10

Cadmium, Cd NO NO NO ND 4
Chromium, Cr 20 20 19 20

uead, Pb ND ND ND ND 41
Silver, Aq ND ND ND ND 7

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsis date (Ba): 01/21/87 01/21/87 01/21/87 01/21/97

Analysis date (Others): 01121/87 01/21/87 01/21/87 01/21/B7

ND - not detected at detection limit times factor

G-199
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Taole L. Analysis Type: 200.7 Metal Results

Samole rToe: LAN LAN DET
Sample 104: 000617 000638 999999

Compound Concentration ug/L

Barium, Ba 99 [30
Cadmium, Cd ND ND 4
Chromium, Cr 20 20 7

Lead, Pb ND ND 40
SiIver, Ag ND ND 7

Detection limit factor: 1.00 1.00

Analysis date (Ba): 01/21187 01/21/87
Analysis date (Others): 01/21/87 01/21/87

ND - not detected at detection limit times factor

G-200
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Table 2. Analysis Type: 200.7 Metal QA

Sample Tyce: MBI LDU DET
Sample ID#: 999998 000633 999999

Compound Concentration ug/L

Barium. Ba ND 29

Cadmium, Cd ND ND 4
Chromium. Cr 2n) 20 7
Lead, Pb ND ND 40
Silver, Ag ND ND 7

Detection limit factor: 1.00 1.00

Analysis date (Ba): 01/21/87 01/21/87
Analysis date (Others): 01/21/87 01/21/87

ND - not detected at detection limit times factor

G-20 1
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Table 1. Analysis Type: 200.7 Metal Results

Sample Twoe: LAN LAN LAN DETSample ID#: 000639 000640 000641 999999

Compound Concentration ug/L

Barium, Ba 200 220 100Cadmium, Cd ND ND NO 4Chromium, Cr 15 1b 13 7Lead, Pb NO NO NO 40Silver, Aq NO ND ND 7

Detection limit factor: 1.00 1.00 1.00

Analysis date (Ba): 01/21/87 01/21/87 01/21/87Analysis oate (Others): 01/21/87 01/21/87 01/21/87

ND - not detected at detection limit times factor

G-202
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Table 2. Analysis Type: 200.7 Metal QA

Sample Tpe: MBI LDU LSP DET
Sample [D#: 999998 000640 000641 999999

Compound Concentration ug/L

Barium, Ba ND 0 95
Cadmium, Cd ND ND 98 . 4
Chromium, Cr 15 13 99 7 7
Lead, Pb ND ND 96 % 40
Silver, Ag ND ND 66 % 7

Detection limit factor: 1.00 1.00 1.00

Analysis date kBa1: 01/21/87 01/21/87 01/21187
Analvsls date (Others): 01/21/87 01/21/87 01/21/87

ND - not detected at detection limit times factor
. - percent spike recovery (spiked at 2000 ug/L)

G-203



,ACUREX
Corporation

Energy & Environmental Division

January 23, 1987

AeroVironment, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for minerals by EPA method 200.7 using an
inductivly-coupled argon plasma spectrometer. Potassium was determined by
atomic absorption spectrometry in order to meet the desired detection limit.
The detection limit for potassium is the AA detection limits which is lower
than the ICAP method detection limit. The results are presented in Table 1
with CA results in Table 2.

Submitted by: "i -

Patrick M. Hirata Greg N o
Chemist Ma r, Inorganic Chemistry

485 Clyde Avenue. PO Box 7044. Mountain View, CA 94039 j415) 961-5700 Telex: 325961 FAX (415) 964-5145
G-204
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000751 000752 000753 000754 9999Q9

Compound Concentration mq/L

Calcium, Ca 8.3 11 7.2 7.8 .. .1
Iron, Fe 0.037 0.074 0.3 0.11

Magnesium, Mg 4.4 4.7 3.1 3.1

Manganese, Mn 0.06 0.008 ND ND

Potassium, K (by AA) 1.7 2.6 4.4 2.6 0..1

Sodium, Na 11 19 17 14 J. 3

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-205
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Table I. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000755 000756 000757 000758 999909

Compound Concentration mg/L

----------------- -----------------------------------------------------

aicium. Ca 5.7 8.5 4.6 b.2 u .')

Iron, Fe 0.043 0.05 0.15 2.2 0.C07

Magnesium, Mg 1.1 4.5 1.2 2.1 0.'3

Manganese, Mn ND 0.022 ND 0.58 .vw0

Potassium, K (by AA) 3.7 1.9 2.3 0.8 0.01

Sodium, Na 17 13 44 9.7 0.03

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-206



Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI DET

Sample ID#: 999998 99999

Compound Concentration mg/L

Calcium, Ca 0.06 0.01

Iron, Fe 0.022 0.007

Magnesium. Mg NO 0.03

Manganese, Mn NO 0.o02

Potassium, K (by AA) ND 0.01

Sodium, Na 0.09 0.03

Detection limit factor: 1.00

Analysis date (ICP): 01/20/87

Analysis date (K): 01J19/B7

ND - not detected at detection limit times factor

G-207
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000759 000760 000761 000762 9€)999

Compound Concentration mq/L

Calcium, Ca 4.9 B.7 16 16 ). ')
Iran, Fe 0.024 0.036 0.U32 0.036 0. Q00

Maqnesium, Mg 1.6 3.1 5.4 5.4 0.23
Manganese, Mn ND ND 0.0U3 0.005 0. 0
Potassium, K (by AA) 2.3 2 1.1 1.2 0.61

Sodium, Na 46 14 8.6 9.1 0. :

Detection limit factor: 1.O0 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87

Analysis date (K): 01119/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-208
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Taole 1. Analysis Type: 200.7 Mineral Results

Sample Tze: LAN LAN DET

Sample I)#: 000763 000764 999999

Compound Concentration mg/L

Calcium, Ca 7.3 12 0.01
Iron, Fe 0.19 1 0.007

Magnesium, Mg 3.4 5.4 0.03

Manganese, Mn 0.11 0.15 0.002

Potassium, K (by AA) 1.4 1.9 0.01

Sodium, Na lb 47 0.03

Detection limit factor: I. 00 1.00

Analysis date kICP): 01/20/87 01/20/87

Analysis date (Ki: 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-209
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: LAN LDU DET

Sample ID#: 999999 000759 999999

Compound Concentration mq/L
....... ...... ...... ....-- ------ -- --- --- ------ . .........

Calcium, Ca 0.11 5.1 0.01
Iron, Fe 0.01 0.03 0.007
Magnesium, Mg ND 1.7 0.03
Manganese, Mn ND ND 0.002
Potassium, K (by AA) ND 2.4 0.01
Sodium, Na 0.07 46 0.03

Detection limit factor: 1.00 1.00

Analysis date tICP): 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-210
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000765 000766 000767 000768 999999

Compound Concentration mg/L

Calcium, Ca 11 16 8.9 18 0.01

Iron, Fe 0.31 0.031 0.28 0.072 0.007
Magnesium, Mg 2.2 2.5 5.3 8.8 0.0:

Manganese, Mn ND ND 0.12 0.1 0.002

Potassium, K (by AA) 1.4 2.2 1.6 1.2 0.01
Sodium, Na 12 12 16 10 0.03

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date tICP): 01/20/87 01/20/87 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-211
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN DET

Sample ID#: 000769 000770 999999

Compound Concentration mg/L

Calcium, Ca 14 14 0.01

Iron, Fe 0.28 0.035 0.007
Magnesium, Mg 0.46 0.45 0.03

Manganese, Mn ND ND 0.002
Potassium, 0' (by AA) 2.5 2.7 0.01

Sodium, Na 24 24 0.03

Detection limit factor: 1.00 1.00

Analysis date kICP): 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-212
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: M81 LOU LSP DET

Sample 104: 999998 000766 000767 999999

Compound Concentration mg/L

Calcium, Ca 0.12 16 120 % 0.01
Iron, Fe 0.01 0.024 94 % 0.007
Magnesium, Mg NO 2.5 92 % 0.03
Manganese, Mn ND ND 100 % 0.002
Potassium, K (by AA) NO 2.2 94 % 0.01
Sodium, Na 0.16 13 100 x 0.03

Detection limit factor: 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

X - percent spike recovery (spiked at 2 mg/L for Fe and Mn, at 5 mg/L for the rest

G-213
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Table 1. Ar-alysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000771 000772 000773 000774 999999

Compound Concentration mg/L

------------------ ---------------------------------------------------

Calcium, Ca 15 0.18 25 7.8 0.01

Iron, Fe 0.062 0.032 0.089 0.042 0.007

Magnesium, Mg 7.4 0.048 13 2 0.03

Manganese, Mn 0.04 ND 0.086 0.011 0.002

Potassium, K (by AA) 1.4 ND 1.6 5 0.01

Sodium, Na 10 0.76 13 31 0.03

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-214
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN DET
Sample ID#: 000775 000776 000777 999999

Compound Concentration ag/L

Calcium, Ca 2.1 13 12 0.01
Iron, Fe 0.13 0.067 0.08 0.007
Magnesium, Mg 0.15 6.5 1.6 0.03
Manganese, Mn ND 0.05 ND 0.002
Potassium, K (by AA) 3.7 0.96 4.3 0.01
Sodium, Na 33 9 41 0.03

Detection limit factor: 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-215
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI LDU DET

Sample ID#: 999998 000777 999999

Compound Concentration mg/L

Calcium. Ca 0.12 13 0.01
Iron, Fe 0.015 0.062 0.007
Magnesium, Mg ND 1.6 0.03
Manganese, Mn ND 0.01 0.002
Potassium, K (by AA) ND 4.4 0.01
Sodium, Na 0.12 41 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/20/97 01/20/87
Analysis date (K): 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-216
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET
Sample ID#: 000778 000779 000780 000781 999999

Compound Concentration mg/L

Calcium, Ca 11 8.7 9.1 4.7 0.01
Iron, Fe 0.032 0.017 0.045 0.01n

Magnesium, Mg 6.1 3.4 4.3 0.24 ).0'
Manganese, Mn 0.05 ND 0.006 ND
Potassium, K (by AA) 1.4 1.8 1.4 3.4 0.01
Sodium, Na 9.3 17 12 35 0.0:

Detection limit factor: 1.00 1.00 1.00 .O0

Analysis date (ICP): 01/20/97 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-217
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Table I. Analysis Type: 200.7 Mineral Results

Sample Tipe: LAN LAN LAN LAN DET
Sample ID#: 000783 000784 000785 000786 9999q

Compound Concentration mg/L

Calcium, Ca 9.6 46 31 5.4 0.01
Iron, Fe 0.035 1.4 0.08 0.032 .007

Magnesium, Mg 1.5 2 15 0.37 0.03
Manganese, Mn ND 0.55 0.18 ND 0.002
Potassium, K (by AA) 3.5 2.1 1.7 3.1 0.01
Sodium, Na 15 19 15 29 0.07

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87
Analysis date (K : 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Tipe: LAN LAN LAN DET

Sample ID#: 000787 000788 000789 p99999

Compound Concentration mg/L

Calcium, Ca 25 6.9 100 0.01
Iron, Fe 0.11 0.Olb 1.5 0.007

Magnesium, Mg 14 1.7 53 0.03
Manganese, Mn 0.098 ND 0.14 0.002

Potassium, K (by AA) 1.9 4.1 2 0.01

Sodium, Na 18 34 28 0.0:

Detection limit factor: 1.00 1.00 1.00

Analys.s date (ICP): 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-219
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI LDU LSP DET
Sample ID#: 999998 000784 000785 999999

Compound Concentration mg/L

Calcium, Ca 0.07 45 150 % 0.01
Iron, Fe ND 1.4 100 % 0.007
Magnesium, Mg ND 22 94 X 0.03
Manganese, Mn NO 0.54 100 x 0.002
Potassium, K (by AA) NO 2.1 92 X 0.01
Sodium, Na ND 19 120 % 0.03

Detection limit factor: 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87

NO - not detected at detection limit times factor
% - percent spike recovery (spiked at 2.0 mg/L Fe and Mn, at 5.0 mq.L for the rest)

G-220
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Table 1. Analysis Type: 200.7 Mineral Results

3ample Tio e: LAN LAN LAN LAN DET
Sample [0#: 000790 000791 000792 000793 91;999r

Compound Concentration mgiL

Calcium, Ca 5.5 5.5 120 74 .
Iron, Fe 0.057 0.034 5.1 3.7 C.
Magnesium. Mg 1.8 1.8 b5
Manganese. Mn ND ND 0.17 0.26
Potassium, K (by AA) 5.1 5.2 2.7 2.1 0.C1
Sodium, Na 19 18 29 24 o

Detection limit factor: 1.00 1.00 1.00 1.O0

Analvsis date tICP): 01/20/87 01/20/87 01/20/87 01/20/87
Anal sis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-221
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Table I. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN DET

Sample 10#: 000794 000795 999999

Compound Concentration mg/L

----------------- ------------------------------

Calcium, Ca 19 8.9 0.01

Iron, Fe 0.063 0.16 0.007

Magneslum, Mg 2.5 3.9 0.03

Manganese, Mn ND 0.017 0.002

Potassium, K (by AA) 2.7 0.85 0.01

Sodium, Na 15 8.7 0103

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/97

Analysis date (K: 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI LDU DET

Sample ID#: 999998 000794 999999

Compound Concentration mg/L

Calcium, Ca 0.14 19 0.01

Iron, Fe ND 0.041 0.007

Magnesium. Mg 0.04 2.2 0.03
Manganese, Mn ND ND 0.002

Potassium, K (by AA) ND 2.5 0.01

Sodium, Na 0.06 15 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87
Analysis date K): 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type. 200.7 Mineral Results

Sample Tvpe: LAN LAN LAN LAN DET
Sample IDS: 000796 000797 000798 000799 999999

Compound Concentration mg/L

Calcium, Ca 44 75 37 37 0.O
Iron, Fe 0.76 0.026 0.32 0.29 0.007
Magnesium, Mg 25 0.14 17 17 0.),
Manganese, Mn 0.61 ND 0.13 0.13 0.007,
Potassium, K (by AA) 3 3.7 1.6 1.4 0.01
Sodium, Na 56 59 15 16 0. C3

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date kICP): 01/20/87 01/20/87 01/20/87 01/20/87
Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not dete:ted at detection limit times 4actor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN DET
Sample II: 000800 000801 999999

Compound Concentration mg/L

------- ------------ --------- --------- ---------

Calcium, Ca 23 0.6 0.01

Iron, Fe 0.028 0.022 0.007

Magnesium, Mg 0.16 0.13 0.03

Manganese, Mn ND ND 0.002

Potassium, K (by AA) 2.9 0.04 0.01

Sodium, Na 45 0.5 0.03

Detection limit factor: 1.00 1.00

Analvsis date iICP): 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/97

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: Mel LSP DET

Sample ID#: 999998 000799 999999

Compound Concentration aq/L

----------------- -------------------------------

Calcium, Ca 0.13 110 % 0.01

Iron, Fe 0.015 99 V. 0.007

Magnesium, Mg ND 73 %. 0.03

Manganese, Mn ND 99 % 0.002

Potassium, K (by AA) 0.02, 92 %. 0.01

Sodium, Na 0.17 77 %. 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/87

NO not detected at detection limit times factor

%. percent spike recovery (spiked at 2.0 mq/L for Fe and Mn, at 5.0 mqIL for the rest
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000601 000602 000603 000604 9QQ

Compound Concentration mg/L

Calcium, Ca 8.9 9.7 14 18
Iron, Fe 0.024 0.018 0.044 0.099 .'i7

Magnesium, Mg 5.3 0.27 7.7 9.4 C.

Manganese, Mn 0.12 ND 0.007 0.091 o.
Potassium, K kbv AA) 1.7 .4 1.7 1.3 .. C

Sodium, Na 14 16 11 11

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsis date tICP): (1/20/87 01/20/87 01/20/87 01/20/87
Analysis date (K: 01,19/87 01/19/87 01/19/87 0l/19'87

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI DET

Sample ID#: 999999 999999

Compound Concentration mg/L

------------------ --------------------

Calcium, Ca 0.1 0.01

Iron, Fe 0.012 0.007

Magnesium, Mg ND 0.03

Manqanese, Mn ND 0.002

Potassium, K (by AA) ND 0.01

Sodium, Na NO 0.03

Detection limit factor: 1.00

Analvsis date (ICP): 01/20/87
Analysis date (K): 01/19/87

ND - not detected at detection limit times factor
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Table I. Analisis Tipe: 200.7 Mineral Results

Sample T~oe: LAN LAN LAN LAN DET
Sample 1D: 000605 00066 000607 !)00608 9 999QQ

Compound Concentration mg/L

Calcium. Ca 7.5 12 121.
Iron, Fe 0.066 0.'(32 0.14 0.14
Magnesium, Mg 0.33 1.1 11 II
Manganese, Mn NO ND O.062 L.(.)61
Potassium, (by AA) 3 3.7 1.6 1.4 0. ,4
Sodium, Na 21 6 12 13 O.

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/20/87 01/20/87 01/20/87 01/20/87

Anaivsis late (KJ: 01/19/87 01/19/87 01,!9/87 1/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Tpe. Z00.7 Mineral Results

Sample Tyioe: LAN LAN LAN LAN DET

Sample ID#: 000609 000610 000611 000612 99999

Compound Concentration mq/L

Calcium. Ca 9.8 37 5.5 8.6

Iron, Fe 0.016 0.057 0.033 0.02 ., 7
Magnesium, Mg 2.1 16 1.1 3.5 0.u.

Manganese, Mn 0.003 0.033 ND ND

Potassium. K kby AA) 4.2 2 3.2 1.8
Sodium, Na 22 15 17 9.2 KK

Detection limit factor: 1.00 1.00 1.00 1.00

Analsiss date kdCP): 01/20/87 01/20/87 01/20/87 01/20/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Trpe: 200.7 Mineral Resjits

Sample T',,e: LAN LAN DET
Sampie 100: 000613 000614 999999

Compound Concentration mg/L

Calcium. Ca b.3 83 0.01
Iron, Fe 0.057 1.2 0.007
Magnesium, Mg 0.77 43 0.03
Manganese, Mn ND 0.36 0.002
Potassium, K fby AA) 3.4 2.3 0.01
Sodium, Na 15 22 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP.: 01/20/87 01/20/87
Analysis date (01): 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 200.7 Mineral QA

Sample Type: MBI LDU DET
Samale IDO: 999998 000607 999999

Compound Concentration mg/L

Calcium, Ca 0.13 21 0.01

Iron, Fe ('.012 0.15 0.007

Magnesium, Mg ND It 0.03
Manganese, Mn ND 0.064 0.002
Potassium, K (by AA) ND 1.6 0.01

Sodium, Na O.u6 12 0.03

Detection limit factor: 1.00 1.00

Analvsis date (ICP): 01/20/87 01/20/87
Analysis date tK): 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table t. Analysis Type: 200.7 Mineral Resuits

Sample Type: LAN LAN LAN LAN DET
Sample 10#: 000615 000616 000617 OuO618 9q9999

Comoound Concentration Mg/L

Calcium. Ca 7,7 12 12 3,

Iron, Fe 0.024 0.042 0.078 02 .

Maqnesium. Mg 3.6 6.4 6.4 0.42.
Manganese, Mn 0.026 0.012 0.024 N. . -

Potassium, K (by AA) 2 0.76 1.4 3.4 '.2
Sodium, Na 8.9 8.7 8.6 18

Detection limit +actor: 1.00 1.00 1.00 1.0

Analysis date tlCP): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date tK): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample IDS: 000619 000620 000621 000622 99999Q

Compound Concentration egiL

Calcium, Ca 8 3.7 13 7.5 ...J!
Iron, Fe 0.26 0.051 0.095 0.02

Magnesium, Mg 4.4 0.32 6.1 4

Manganese, Mn 0.11 NO v.13 ND

Potassium, K (by AA) 0.76 3.7 2.9 0.97

Sodium, Na 18 15 9.2 7.4

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87 01/21/87 01/21/87

Analysis date A): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Tyoe: 200.7 Mineral Res.l:s

Sampie r,,e: LAN LAN LAN LAN ZET
Sample O2:006 000t24 000625 0006C; QQ

Compound Concentration mg/L

Caicium. Ca 11 20 9.6 12 .

Iron, Fe . l 0.35 0.018 0.052
Magnesium, Mq 5.1 9.8 7.9 4.9
Manganese, Mn 1J.11 0.1b ND 0.081
Potassiue. AA) .7. 1.9 3

zodium, Na 15 11t.8 13 :-

Detection limit iactor: 1.00 1.00 1.00 1.00

Analysis date (ICP': 01i21L67 01;2I87 01/2117 01121,87
Analsis date K): 01/19,97 01/19t97 01/19/87 01/19/87

ND - not detected at detection limit times +actor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Tvoe: LAN LAN DET

Sample ID#: 000627 000628 999999

Compound Concentration mg/L

Calcium, Ca 12 18 0.01
iron, Fe 0.086 0.3 0.007
Magnesium, Mg 5.8 9.4 0.03
Manganese, Mn 0.12 0.25 0.002
Potassium. K (by AA) 2.3 3.4 0.01

Sodium, Na 10 11 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87
Analysis date (K : 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 2. Analysis Type: 2!)0.7 Mineral QA

Samole Type: MBI LDU LSP DET
Sample ID#: 999998 000618 000621 999999

Comocund Concentration mg/L

Calcium, Ca 0.08 3.4 110 % ).1
Iron, Fe 0.012 0.15 II0 % 0.007

Magnesium, Mg ND 0.43 100 % 0.03
Manganese, Mn ND ND 110 % 0.002
Potassium, K (by AA) ND 3.5 97 . 0.01

Sodium, Na ND 19 110 % 0.03

Detection limit factor: 1.00 1.00 1.00

Analysis date kICP): 01/21/87 01/21/87 01/21/87
Anal1sis date (K): 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
". - percent spike recovery (spiked at 2.0 mg/L Fe and Mn, at 5.0 mq/L for tme rest)
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TabIe I. Analysis Type: 20u.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample 10#: 000629 000630 000631 000632 999999

Compound Concentration mg/L

Calcium. Ca 8.7 8.2 120 44 1

Iron, Fe 0.023 0.015 9.4 1.5 ,7

Magnesium, Mg 3.1 2.9 51 24

Manganese, Mn ND ND 0.18 0.37 .

Potassium, K (by AA) 3 2.7 2 4.1 C,,

Sodium, Na 19 19 29 31

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87 01/21/87 01/21/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET
Sample IDO: 000633 0006Z4 000635 000636 Q9q99

Compound Concentration mg/L

Calcium, Ca 13 20 10 0.29
Iron, Fe 0.05 0.074 0.017 0..018
Magnesium, Mg 0.26 9.2 0.08 0.05
Manganese, Mn ND 0.047 ND ND ..

Potassium, K (by AA) 3.6 1.3 3.1 0,02 I
Sodium, Na 27 11 25 0.b9

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsis date kICP): 01/21/87 01/21/87 01/21/87 01/21/87
Analvsis date (k): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-239
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN DET
Sample ID: 000637 000638 999999

Compound Concentration mg/L

Calcium. Ca 140 5.1 0.01
Iron, Fe 6.3 0.17 0.007
Magnesium, Mg 58 1.8 0.03
Manganese, Mn 0.19 ND 0.002
Potassium, K (by AA) 2.4 4.2 0.01
Sodium, Na 28 15 0.03

Detection limit factor: 1.00 1.00

Analysis date 'ICP): 01/21/87 01/21/87
Analysis date (K): 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-240



Taoie 2. AnaZsis t7 pe: 200.7 Mneral QA

Sample T'ope: MB LDU LSP OET

SamPLe 1D: 999998 000633 00064 999999

Compound Concentration mq/L

Calcium, Ca 3.17 14 140 o !) I
iron, Fe .,12 0.O'b 110 %4 v 7
Maqnesium, Mg NO 0.18 110 ... 01

Manganese, Mn ND ND 110 . 1.002
Potassium, K ,by W NO 3.7 100 % 0.01

Sodium, Na NO 2a 120 % 0.03

Detection limit factor: 1.00 1.00 1.00

Analys;s oate ICP% 01/21187 01/2t187 01/21/87
Analysis date At): 01/19/87 01/19/87 01/19/87

NO - not detected at detection Jlimt t2mes factor
- percent spike recovery (spiked at 2.0 mq/L for Fe and Mn. at 5.0 mgiL for .1e -ez"
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Table 1. Analysis Type: 200.7 Mineral Results

Saale Type: LAN LAN LAN LAN DET
Sample [DE: 000639 000640 000641 000642 999999

Compound Concentration mg/L

Calcium, Ca 68 43 45 9.8 C.
Iron, Fe 11 0.18 0.17 0.q2.
Magnesium, Mg 33 2 24 3.5
Manganese, Mn 0.21 0.093 0.097 0.005 c.0K2
Potassium. K (by AA) 1.9 1.7 1.8 2.9

Sodium, Na 23 18 is 10 0.03

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsis date (ICP): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date 0,): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 200.7 M:-eral Results

Sample Type: LAN LAN LAN LAN CET

Sample ID0: 00064: 000644 000645 u000646 99g9q

Compound Concentration ag/L

Calcium, Ca 7. 12 7.7 7.1 .
Iron, Fe 0. 19 0.075 0.02 0.055
Magnesium, Mg 2.b 4.7 3 7
Manganese, Mn ND 0.014 ND ND
Potassium, K (ty AA) 5.4 1.9 2.3 2.1
Sodium, Na 20 14 10 11 O.y3

Detection limit factor: 1.00 1.0) 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date (KI: 01/19/97 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN DET

Samole 10#: 000647 000648 999999

Compound Concentration mg/L

Calcium. Ca 9.1 34 0.01

Iron, Fe 0.14 0.35 0.007

Magnesium, Mg 4.1 16 0.03

Manganese, Mn ND ND 0.002

Potassium, K by AA) 1 1.6 0.01

Sodium, Na 7.6 15 0.03

Detection limit factor: 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87

Analysis date (K): 01/19/87 01/19/87

NO - not detected at detection limit tilmes factor

G-244



Table 2. Analysis Type: 200.7 Mineral QA

5ample Tvpe: MBI LDU LDU DET

Sample IO0: 999998 O00640 000648 999999

Compound Concentration mq/L

Calcium. Ca 0.1 44 33 0.01

iron, Fe 0.009 0.18 0.35 0.007

Magnesium, Mg ND 2 15 0.03
Manganese. Mn ND 0.092 ND 0.002
Potassium. k, b' AAI ND 1. 1.5 0.01

Sodium. Na 0.1 18 15 0.03

Detection limit +actor: 1.00 1.00 1.00

Analysis date (ICPI: 01/21187 01/21/87 01/21/87

Anaisis date (K): 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor

G-245
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET

Sample IDO: 000649 000650 000651 000652 999999

Compound Concentration mq/L

Calcium, Ca I0 3.4 7.4 7.5
Iron, Fe 0.,035 0.098 0.033 0.17
Magnesium, M9 4.3 0.72 .5 3.5 .
Manganese, Mn 0.009 NO 0.13 0.12 .002

Potassium, k (oy AA) 2.9 4.2 1.5 1.4 0.01

Sodium, Na 12 27 13 14 0.03

Detection limit factor: 1.00 1.00 1.00 1.00

Analvsis date kICP): 01/21/87 01/21/87 01/21/87 01/21/87

Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table 1. Analysis Type: :00.7 Mineral Results

Samole T ve: LAN LAN LAN LAN rET
Samole IDO: 000653 000654 000o55 000656 QQ;;99

CGomound Concentration mg/L

Calcium, Ca 11 t0 a 8,
Irn, Fe 0.018 0.079 0.47 0.22 (1. ."
Magnesium. Mg 4.9 2.9 ".1 5.4 . )
Manganese, Mn 0.013 ND NO ND
Potassium. K by AA) 5.4 1.9 2.: 2.1 .2 i
Sodium, Na 11 11 8.7 9.1 0.C'

Detection limit factor: 1.00 1.04 1.00 1.00

Analysis date ICP): 01/21187 01/21/87 01/21/87 01/21/87
Analysis date (K): 01/19/87 01/19/87 01/19/87 01/19/67

ND - not detected at detection limit times factor
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Table 1. Analysis Type: 200.7 Mineral Results

Sample Type: LAN LAN LAN LAN DET
Sample ID: 000657 000658 000659 0006b0 9999 q

Compound Concentration mg/L

Calcium, Ca 7.1 13 14 0.19 I. A
Iron, Fe 0.062 0.02 0.04 0.022
Magnesium, Mg 2.8 5.b 5.5 ND .

Manganese, Mn 0.003 0.13 0.12 ND .,2
Potassium, K (by AA) :.4 1.7 1.5 ND .).)I
Sodium, Na 16 30 30 0.75 0.('3

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date (ICP): 01/21/87 01/21/87 01/21/87 01/21/87
Analysis date kK): 01/19/87 01/19/87 01/19/87 01/19/87

ND - not detected at detection limit times factor
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Table I. Analysis Type: 20 .. 7 Mineral ResJ:'s

Sampie T,pe: LAN DET

Sample IDW: 000661 999999

Compound Concentration mg/L

,alcium, Ca 9.8 0.01

Iron, Fe 0.16 0.007

magnesium, Mg :.4 0.03

Manganese, Mn 0.55 0.002

Potassium. Kby AA) 0.94 0.)

Sodium, Na 9.9 0.03

Detection imit factor: 1.00

Analvsis date (ICPJ: 01/21/87

4nal'ss date Or,: 01/19/87

4D - not detected at detection limit times factor

G-249
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Table 2. Analysis Type: 200.7 Mineral QA

5ample Tyoe: MBI LDU LSP DET
Sample I#: 999998 000650 000656 999999

Compound Concentration mg/L

Calcium, Ca 0.2 3.4 110 % 0.01
Iron, Fe 0.015 0.06 110 % 0.007
Magnesium, Mg ND 0.67 90 % 0.03
Manganese, Mn ND ND 100 % 0.002
Potassium. K (by AA) ND 4.2 95 % 0.01
Sodium, Na 0.16 28 96 X 0.03

Detection limit factor: 1.00 1.00 I.J0

Analvsis date (ICP): 01/21/87 01/21/87 01/21/87
Analysis date (K): 01/19/87 01/19/87 0119/87

ND not detected at dete.tion limit times factor
Z - percent spike recovery (spiked at 2.0 mg/L for Fe and Mn, at 5.0 mg/L for the res-
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Corporation
Energy & Environmental Division

November 26, 1986

*AeroVir-onren*L, :'n.
325 Mvr*,l2 Aven~ue
Monrovia, CA 91116

Attention: CIhris LovCanl

Subject: Analysis of Mather Air Force 9ase Samples

Samples were analyzed for bicarbonate, carbonate, and hydroxide alkalinities by
Standard Method 403. The results are presented in Table 1 with CA results in Tan's-

Prprdb< Approved by: _____e _________0___

. M daramba Milanss CregNel
124"1 e i s tManager, Inorganic Chem-"-

485 Clyde Aven~ue. PO Box 7044, Mountain view, CA 94039 14l5)-361-5700 Telex 325961 FAX,4151964-5,4
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ACUREXCorporation

Energy & Environmental Divsion

December 22, 1986

AeroVironment, Inc.
325 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for bicarbonate, carbonate, and hydroxide alkalinities by
Standard Method 403. The results are presented in Table I with QA results in
Table 2.

Prepared by:-", Approved by:y
J. 'Romeo M. Milanes Greg)WcoTl
Chemist Ma er, Inorganic Chemistry

485 CI de Avenue. PO Box 7044, Mountain View, CA 94039 1415) 961-5700 Telex: 325961 FAX. (415)964-5145
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ACUREX DEC
Corporation

Energy & Environmental Division

NOVEMBER 22, 1986

AEROVIRONMENT, INC.
325 MYRTLE AVENUE
MONROVIA, CA 9101S

ATTENTION: CHRIS LOVDAHL

SUBJECT: ANALYSIS OF MATHER AIR FORCE BASE SAMPLES

SAMPLES WERE ANALYZED FOR BROMIDE. CHLORIDE, FLUORIDE, NITRATE. NITRITE, PHOSPHATE,
AND SULFATE ANIONS USING STANDARD METHOD 429 (ION CHROMATOGRAPHY). THE RESULTS ARE
PRESENTED IN TABLE ' WITH QA RESULTS IN TABLE 2.

PREPARE) BY: 4'z '- APPROVED BY:
T./ROMEO MILANES GREG NIAL
NEM I ST MANAG INORGANIC CHEMISTRY

485 Cye Avenue. PO. Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) 964-5145
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No~ember

Table I. Analysis Type: 429 Results

Sample T~pe: LAN LAN LAN LAN DET

Sample ID#: 000751 000752 000753 000754 9qq 9

Compound Concentration mg/L

Bromi de 0.2 0.4 0.2 ND 9

Chloride 3.8 5.9 7.7

Fluoride 0.2 0.3 0.2 0.5 :.

Nitrate, as N 3.2 3. 2.2 0.3 9.1

Nitrite, as N ND ND ND ND

Phosphate, as P ND ND ND ND

Sul fate 2.5 6.7 1.7 5.7 0 1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/12/86 11/12/86 11/12/6 11/12/86

ND - not detected at detection limit times factor
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MattIer -F
Novemoer

Table Analysis Type: 429 Results

Samle T-,e: LAN LAN LAN LAN DET
Sample ID#: 000755 000756 000757 000758 999qq

Compound Concentration mg/L

Bromice 0.1 0.1 o.1 0.1
Chloride 7.4 3.2 13 4.4
Fluoride 0.7 0.2 0.8 0.5
Nitrate, as N 0.2 3.3 0.2
Nitrite, as N ND ND ND ND
Phosphate, as P ND ND ND ND (.,.I

Sul fate 16 3.5 26 3.2

Detection limit factor: 1.(10 1.00 1.00 1.00

Analysis date: 11/12/8b 11/12/86 11/12/86 11/12/86

ND - not detected at detection limit times factor
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a r merc'

Table I. Analysis Type: 4 29 Results

Sample Tvoe: LAN LAN LAN LAN CET

Sample ID#: 0o0759 000760 000761 000762 q94

Compound Concentration mgqL

Bromide 0.I ND 0.1 1.1
Chloride 18 5.6 3.3 3.2 .

Fluoride 0. 6 . 0.2 0. 2.
Nitrate, as N 0.2 0.4 2.3 ,.
Nitrite, as N ND ND ND ND
Phosphat?, as P ND NO ND ND

Sulfate 28 9.1 4 3.9

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/13/86 11/13/86 11/13/86 11/13/86

ND - not detected at detection limit times factor
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Mather AF:
Novemner :

Table I. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET
Sample ID*: 000767 000764 000765 000766 9q999Q

Compound Concentration mg/L

Bromide 0.1 0.1 ND ND .I
Chloride 3.6 8.5 2.4 5 '.1

Fluoride 0.3 0.. .2 ND .
Nitrate, as N 2.9 1.9 0.4 2.4
Nitrite, as N ND ND ND ND
Phosphate, as P ND ND ND ND 9.1
Sul fate 3.7 29 6.8 5. 1.1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/13/86 11/13/86 11/14/86 11/14/86

ND - not detected at detection limit times factor

G-292



Mater -z%

Table 1. Analysis Tjpe: 429 Results

Samole Tye: LAN LAN LAN LAN DET

Sample 10#: 000767 000769 000769 000770 qqq

Compound Concentration mg/L

Bromide NO ND ND ND

Chloride 6 21 z 2.5 2.4 ' 1

Fluoride 0.2 ND 0.I 0.1

Nitrate, as N 2.b 0.5 1.1 1.1
Nitrite, as N ND ND ND ND 0.1

Phosphate, as P ND ND ND ND ..

Sul fate 6.7 5.5 6.1 6.1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/14/86 11/14/86 11/14/86 11/14/86

ND - not detected at detection limit times factor
- analyzed on 11/19/86
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.4er T ,,r :nmer,.

Mathfer AF
November ! =

Table 1. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET

Sample IDI: 000771 000772 000773 000774 999999

Compound Concentration mq/L

Bromide 0.2 NO 0.1 NO
Chloride 12 ND 7.4 24 .1
Fluoride ND ND 0.1 0.3 0.1
Nitrate, as N 0.6 ND 4.4 ND
Nitrite, as N ND ND ND ND '.1
Phosphate, as P ND NO ND NO
Sul fate 3.9 ND 6.2 38 0.1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/16/86 11/16/86 l11'16/86 11/16/86

ND - not detected at detection limit times factor
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Matner AF
Noemoer I;E*

Table 1. Analysis Type: 429 Results

Sample Type: LAN v* LAN LAN LAN DET

Sample ID#: 000775 0o0776 000777 000778 999q99

Compound Concentration mq/L

Bromi de 0.1 0.2 ND 0.1

Chloride 6.4 11 7.8 4.9 0.1

Fluoride 0.5 0.1 0.3 0.1 .

Nitrate, as N ND 3.5 0.1 2. [.4
Nitrite, as N NO ND ND ND .1

Phosphate, as P NO ND ND ND (.1

Sul fate 29 3.3 38 6.8 0.1

Detection limit factor: 1.00 1.00 1.00 1. 0

Analysis date: L1/17/86 11/16/86 11/16/86 11117/86

ND - not detected at detection limit times factor

Note: Sample 000775 received on 11/17/86

Data foe nitrate/nitrite invalid,

Sholding time exceeded
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Table 1. Analysis Type: 4.29 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 00077Q 000780 000781 000783 9999

Compound Concentration mg/L

Bromide 0.1 ND ND ND

Chloride 7.3 -. 7 8.9 .. 3
Fluoride 0.2 0.2 0.4 0.2
Nitrate, as N 0.5 .. 02 0.9
Nitrite. as N ND ND ND NO 1
Phosphate, as P NO NO NO ND

Sul fate 15 12 49 .7 1

Detection limit factor: 1.00 1.00 1.00 1.0

Analysis date: 11/17/86 11/17/86 11/17,'86 11/17/86

ND - not detected at detection limit times factor
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Mather AFE
November :%t

Table 1. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000784 000785 000786 000787 99q9qq

Compound Concentration mg/L

Bromi de 0.2 0. 2 0. O. 1 .
Chl or i de 22 12 11 14 '. 1
Fluoride 0.2 0. 1 0.3 ND 0.1
Nitrate, as N 0.3 2.6 0.3 0.4
Nitrite, as N ND ND 0.2 ND 0.1
Phosphate, as P ND ND ND ND 0.1

Sul fate 5.8 8.9 19 48 0.,

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/18/86 11/17/86 11/17/86 11,117/86

ND - not detected at detection limit times factor

?- Data for nitrate/nitrite invalid,
holding time exceeded
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Aero~i ronserv

Mather AF8
November !096

Table 1. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET
Sample 10#: 000788 000789 000790 000791 9q99q9

Compound Concentration mg/L

Bromide 0.2 0.2 0.1 0.1 .
Chloride 24 19 3.8 4
Fluoride 0).3 ND 0.2 0.2 .1

Nitrate, as N NO 5.8 1.3 1.4 0.I
Nitrite, as N NO NO NO NO 0.1
Phosphate, as P NO N No NO
Sul fate 28 200 2.4 2.5 02

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/17/86 11117/86 11/19/86 11/18/86

N4D - not detected at detection limit times factor
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AeroVironment
Mather AFB

November 1986

Table 1. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET

Sample 100: 000792 000793 000794 000795 q999

Compound Concentration mq/L

Bromide 0.6 0.3 NO NO 0. 1
Chloride 22 29 3.8 Z.7 0.1
Fluoride NO NO ND 0.1 0.1
Nitrate, as N 0.6 5.8 0.9 2.7 0.1
Nitrite, as N NO NO NO NO 0.1
Phosphate, as P ND NO NO NO 0.1
Sulfate 260 10 6 2 0.1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 11/18/86 11118/86 11/19/86 11/18/86

NO - not detected at detection limit times factor
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Mather ..F'
November !;Et

Table 1. Analysis Type: 429 Results

Sample Ty;pe: LAN LAN LAN -  LAN ET

Sample 10#: 000796 101')797 )000798 0)o0799

CoM pona Concentration mg/L

Brom ,de 0.3 0.1 0.o q (.o q
Chloride 24 7.4 7.4 q 7.9 q
Froride 0.3 ).5 NDq 0.:
Nitrate, as N 0.7 1 1.4 q 1.5 q
Nitrite, as N ND I ND q ND q
Phosphate, as P ND ND ND q ND q *

Sul fate 100 39 46 q 47 q

Detection limit factor: 1..00 .00 .00 1.00

Analysis date: I1/19/86 11/19/86 / ";21'86 l112i,9.6

ND - not detected at detection limit times factor

Q Sample originally ran on 11/19/86 on nitric acid preserved al:uot
due to laboratory error.

Data for nitrate/nitrite invalid,

holding time exceeded
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Table I. Analysis Type: 429 Results

Sample Tpe: LAN * LAN DET

Sample IDS: 000800 000801 999999

Compound Concentration mq/L

Bromide 0.1 q ND 0.1
Chloride 6.B q ND 0.1
Fluoride 0.5 q ND 0. 1
Nitrate, as N 0.2 q ND 0.1
Nitrite, as N 1.1 q ND 0.1
Phosphate, as P ND q ND 0.1

Sulfate 65 q ND 0.1

Detection limit factor: 1.00 1.00

Analysis date: 111l/118 11/19/96

ND - not detected at detection limit times factor

q Sample originally ran on 11/19/B6 on nitric acid preserved aliquot
due to laboratory error.

Data for nitrate/nitrite invalid,
holding time exceeded
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Table 2. Analysis Type: 429 QA

5ample Type: MBI MB2 LDU LDU DET
Sample 10#: 99999B 999999 000760 000770 qqgq

Comoound Concentration mg/L

Bromide NO ND NO NO
Chloride NO NO 5.6 2.5
Fluoride ND ND 0.' 0. 1
Nitrate, as N ND ND 0.4 1.1 0.1
Nitrite, as N NO NO ND ND 0.

Phosphate, as P ND ND ND ND
Sul fate ND ND 9 b..

Detection limit factor: 1.00 1.00 1.00

Analisis date: 11/12,166 11/115/96 11/1/86 11/14/86

ND - not detected at detection limit times factor
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t{' Ient

Table 2. Analysis Tjpe: 4'4

Sample Type: LDU LOU LOU LOU DET

Sample 10#: 000771 000778 000801 000770 999q

Compound Concentration mg/L

Bromide ().1 0.1 NO ND o.1
Chloride 11 4.7 ND 2.5 0. I
Fluoride ND 0.1 ND 0.1 0.1
Nitrate, as N 0.6 2.6 ND 1.1 0.1
Nitrite, as N NO ND NO ND 0.1
Phosphate, as P ND ND ND NO 0.1
Sul fate 3.9 6.7 NO 6.1 .

Detection limit factor: t.00 1.00 1.00 1.00

Analysis date: 11/15/86 11/17/86 11/19/86 11/14/86

ND - not detected at detection limit times factor
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Mat ier iFi
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Table 2. Analysis Type: 429 OA

Saaple Tipe: LSP LSP LSP LSP :ET
Sample 10#: 000765 000778 000797 999997 9qqo

Comoound Concentration mg/L

Bromide 2 88 7 98 %. NS
Chloride 90 x 89 /. 97 7. 6 * .,
Fluoride 85 % 82 % 91% 110 * 0.
Nitrate, as N ?I % 90 % 100 . 90 * 0.I
Nitrite, as N 99 14 89 7. 95 7. NS 0.
Phosohate, as P 90 % 87 % 84 7. 89 *
Sulfate 95 % 95 % 100 7. 98 *

Detection limit factor: 1.00 ..0 .() 1.00

Analysis date: 11/14/86 11/17/86 11/19/86 11/2186

ND - not detected at detection limit times factor
NS - not spiked
% - percent recovery (spiked at 1.0 mg/L)
• - percent recovery of Quality Control sample 9903
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Sample '.o2: MBk DET

Sample ID#: Q9qQ8 9QQQ

C mpo un dConcentratiorn ng'L

Cn cri de ND I.

or 0.

Nitrate, as N ND 0.

Nitrite, as N ND 0,1
Phosphate, as P ND 0.4D

SuI ate ND 0.1

Detection limit +actor: 1.0o

Analsis date: 11/21/86

ND - not detected at detection limit times factor
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ACUREXCX

Energy & Environmental Division

December 18, 1986

AeroVirorinent, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed by ion chromatography for bromide, chloride, fluoride,
nitrate, nitrite, phosphate, and sulfate anions using Standard method 429. The
results are presented in Table 1 with QA results in Table 2.

Prepared by Approved by:

emitMy er, Inorganic Chemistry

485 CW@d Avenue. P0O Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX. (415) 964-5145
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:i.~~~,G 2.:73.

:r : j e p - ND ..

-- r- e.oD -.-'. - "

:flzsor'a'.e, ,;s r 'JOI ND ND tO

n a v s ,1 'ate: 'l ab 12/11/1 2 , C2 1 ,

. -_ t leteted 3t :etection 1i11t t1mes tactor
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we - _o - - -- - .-

r.ecem . -  -

Ta S I. An a ,s is To e: 4. Re2su t

' Te: T N -N LAN L N

.oncentration zq'L

SD Nb ND D N
-,ori ,e8. 2 7 5.5 ".

- NO ND ND D
1 t -te, s N ND 7 ND ND
1 1e . 3~NDN

asD ND ND ',D
fa e ND .9 ..

-etect,:)n l , t az.t.zr: ' I : ,; .

-3 Is 1 a111 l b , l ',19 1 1 1 8 " 2, I I'a z

. etectec at letection 11m 1t times factor

G-3 12.
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Tc0.2 C or, nl2 n r ae: t -o es -t

- ",.; . T e N_ NLAN .,N -,[-

- no_:~ LCnftrat~o , ' L

-,r, iZ NO ND'D ,"

--5 7. 4. 4..

"i r. -, . ND 'J., ND .

,I. I s ; Oi hO ND ND ,
Fz ra , s ND ND hD ND.

: a.., t e a N

t -t iete:tel at Je.ect o-i li mit tlies fa:tor
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E C e T.

AA N- L-

Con:entration *,iq L

n N D D .

- 11 19 .7

r - t I A s 4N D 0. ND .
it , n ' a D ND 2 N ,. D

cr ae ID ND ND ND

ate I

e e ti , c iz , i" actcr: W.) . 1 '"l O

A a s -i- carte: 1 2 .3 1 / 2 8-"6 1 , 1 z so 1 2, 12, 3,

;- rt netet:ted at dete:ti-n 1imit times +actor
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Tad a3 1. snaI,'S~s Toe: 42 t;

-;n . . .,E aL N Z14N L.HN ,..aN

-~ '-"'-Conceritrati:zn mg L

:iU ,n de ).j ." -,5 ,C

-1:r je 4.4 4.9 4.E ND

N -2;1 N DN' N. • , ,.2 4. NO DNl:tr~te, as N 1.1 - '.2 ND"
l tr::., ;;S 1I.. ND },4 AAOD'

N ND ND 4D

-2'a t2 14 17 21 ND

*eet- ililt ac~tr: 1.U') 1.2: :.u' ii

a a. , s. :ate e Is ,' 36 12112 5c

'iD - not Ietecte at ,ete:tic 'm it times +actor
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Aer Vi , r -,e -
,

Mather

Decemoer : ;'

Table I. Analysis Type: 429 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID: 000637 000638 000639 000640 999999

Compound Concentration mg/L

Bromide 0.6 0.6 0.2 0.2 0.1

Chloride 20 3.4 28 22 u.
Fluoride ND 0.2 0.2 0.2
Nitrate, as N 0.7 ND ND 0.8
Nitrite, as N ND ND ND ND
Phosphate, as P ND ND ND ND

Sulfate 240 2 6.2 5.3 0.1

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis date: 12/12/86 12/12/86 12/14/86 12/14/86

ND - not detected at detection limit times factor
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,Ma t "er .-

Thsle I, sna isis Tyoe: 429 Results

Ea.-,ple iOe: !.AN LAN LAN L A 4
Samp le I'l l 0 )6 45 (10b4 6) ) 4 7 o t'; o 4 .. .

,omoound Concentration ,PgL

romi de , . 4 .I

C h Io r ide 7 ", 1.9 g2 4 16.

F Iuor i e .e. .

Nitrate, as N ND 1.3 5.4
Nitrite, as N D N- ND ND
Phosonate, as P ND 0.5 ND ND
Sul fate 2. 5 4.5

Detection li.,it factor: 1.0 1.00 1.00 .

~Anal1s/s date: I2,14/86 12/14/86 1114/86 12,14!3o

ND - riot detected at detection limit times factor

G-318



T~~~e 2 a 13a Aal==7.e.I

" ;=p ; ndC~n~entratign n ., .uL

B- ,V * . ND ND..

N -ate, N N " ND T.2

"s ND ND ND ND

ND ND ND ND

t. - - . :e Ie:ed at I etect1or. 1i t tfllies 3 ctcr

* Data for nitrate/nitrite invalid,
holding time exceeded

* IIG-319



:£fE I:* I:
",.,-w,,--',--,--

ra e t .2 nal isis T oze: 4.-; "esu t-

_2aT1 C e T e .AN L LA N L AN L N Z

L -I'C o n a n e t ,at i an 71 L

9r )AI5 e 1, 6 ND NJ 0 .,

Ntrte. :s N NZ 2. 1.9 ND

~ 2. iS 3DN

2 ul te :. 5 TS NI 't :

A tnal is, z late: .S 12 I' a.>9 1 .j0

- -:t jete*ted .t etect;i:n .lmt times +actor

-4*- Data for nitrate/nitrite invalid,
holding time exceeded
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.jec nter

T-a o, I . Ar a I,,s is T o 4 41-? F2SUltS

, - ._LN ._N N N

Concen:ratiri mQ,

ir oe . 2.4 .4 .4

' t r t e 3 ' 3 4 N 2 7
".tr1te, ;s N ND 10 ND ND

0soNate, ND ND ND 'AD
Si, -ate >. b.9 4.5 4.2 ,,

atactuc I .I 1t 46ctcr: 1.00 . 1.) 1.

- alsts late: 12, / I012/lb'8s 1,2u15' 12/loBo

'I - ;I 12tactad at detection limit times tactor

'4 Data for nitrate/nitrite invalid,
holding time exceeded

G--,19b



Matn~r --

Dec emeer 

T t 1,e nal.'sis % oe: 4.-9 Results

5a.1C. Tvce: LAN DET

Sa% le ID#: m"'"tol qqq

omoounC Concentration mgnL

Br m1 e N D
Chloride -_4 .
F 1 ucriIe 4 .
Nitrate. as N 4.1 "11
NltrLte. as NJ ND .
Phosphate, as P ND '.1
Sulfate 1.6 0.1

Detection limit iactor: I)

Anal/sis date:

ND - ict detected at detection limit times factor

G-p20
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--m.;; .e: ~ -

iz,7 .,n on:eitr'ation 71,1

Ni _ D '.D ND N

h1: i 2D ND N DN'

A:2ND ND ND ND

e. t

i - :t .teted ;t ctectOn I inln times factor

G
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A er ., --- - -

Aralisis Toa2 : 4 1 9 A

amle T.: MB5 LD J LDU LD E

:3T.:e ID*: ;q?9q9 c 7 22

ConcentratLon mg,'L

D or i d2 NO 25 4.4

IeN 0 N D N D
NItrate, as N NO 4 . 1.1 '

N:t-te. is " ND ND NO 0.5

Sspn at c as F ND ND ND -D D
1 i ate NO : . 14

etecti3n ,pit i a zr: 1.,0 10 .20 1.10

.-,s ,s s d te: 1 2,1 16i / 12/10 8O, 6 2,1111/86 :, 12,11:"8

- .:t Letected at zetectior l.nit times 4actcr
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E: - izN NO DN

2 ee c or .

'.,5.. ID N-- --

-e e~:i>33 ,t ac o '~ 'B5 9. '..' 1 .1 '

z-.e:ten at ete ct1:rn ,,nit tm e s ta-tr
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Cncentr;ticn mc;L

-- .- ------- -- ------ '

e 95 7

t . 2" 1.)

- ~. s nat.,: l121o 12. 16;3B6 12 6'2b

N : - :t .et.cted it detect:on lmit times factor

" er-ent s :ke reco,' r; Iked at 1.0 malL)
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ACUREX

Energy & Environmental Division

NOVEMBER 22. 1%6

AEROVIRONMENT. INC.
325 IYRTLE AVENUE
IONROVIA. -A 91015

ATTENTION: CHRIS LOVOAHL

SUBJECT: ANALYSIS OF rIATHER AIR FORCE BASE SAMPLES

SAMPLES WERE ANALYZED FOR PETROLEUM HYDROCARBONS BY EXTRACTION WITH FREON. PASSING THE
EXTRACT ACROSS SILICA GEL. AND THEN ANALYZING THE SOLVENT BY INFRARED SPECTROSCOPY
USING EPA METHOD 418.1. THE RESULTS ARE PRESENTED IN TABLE I WITH QA RESULTS IN TABLZ
2.

PREPARED BY: , -Oat APPROVED BY: .-.
LORNA TMBAT GREG N!tOLL
ANALYST MAN!A. INORGANIC CHEMISTRY

485 Clyde Avenue, PO. Box 7044, Mountilln View. CA 94039 (415) 961-5700 Telex: 325961 FAX (415) 964-5145

G-325
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NOwern e!

Table Analysis T~pe: 418.1 Results

Sample Tyie: LAN LAN LAN DET

Sample 1D#: OOQ790 000791 o00801 99999

:ompound Concentration mg!L

Petroleum Hydrocarbons ND ND ND

Detection limit factor: 1.00 1.00 1.00

Analfsis date: li21/86 11/21186 11/211/86

ND - not detected at detection limit times factor

G-326



Ta b11 e a. n 1,s: T p : J B l "

e MBI DET

Eqqqe qttq:

Ciompound Concentratlon "g'L

Petro;Ieuim Hydrocarbons NO

-etection limit iactor:

An a l -ss is J a t e : 1 2 'a

AJD - iot detected at detectfon limit times 4actor

G-327



r~ACUREX
Corpioration

Energy & Environmental Division

Decemiber 22, 1986

Aei oVirorvient, Inc.
825 Myrtle Avenue
Monrovia, CA 91316

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samiples were analyzed for petroleumi hydrocarbons by extraction with freon,
passing the extract over silica gel, and measuring the hydrocarbon peak of the
extract by infrared spectrometry using EPA Method 418.1. The results are
presented in Table I with OA results in Table 2.

Prepared by: -. Approved by: rL409
T. Rcno R. Hilanes Greg Kcol
Chemiist Ma,*er, inorganic Chemistry

485 CIy"o Avenue. PO. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX (415) 964-5145

G-328
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ACUREXDC
Corporatm Dn

Energy & Environm~ental Division

December 2, 1986

AeroVironment, Inc.
225 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for total cyanides by distillation/colorimetry (EPA method
335.2). The results are presented in Table I with QA results in Table 2.

Prepared by: 'ts t Approved by:, -W*
e meo Maramba Milanes Greg/Nicol

emist Ma ger, Inorganic Chem~istry

485 Clyde Avenue. P.O. Box 7044. Mountain view. CA 94039 (415) 961-5700 Telex: 325961 FAX: (415) %64-5145
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T -ible Anai','sis Type: " . Results

E~apl e Te: L,.4N LAN LAN LMN
Samp I I O ' H)794 0r795 e) L; N77

,o oun d Concentration mqL

To:tal C,aniles 0 ND ND ND '.

I-et ec tion I m t factor: 1. 1. 1. 1.

Ana I'sL, - Jate: I 2' 8 11/26/86 11/26 86 11/216/36

ND - not detected at detection limit times factor

G-332



Tab e I Anaivsis T,' e: :_ esults

e T 2 LAN AN LAN :ET

• . pon.: Concentration *Q;L

",)taI Cv an Ies ND ND ND NE ....

£etect zn li it factor: 1.oo u.0 . I.(t

JnL sl ate: 11/26/96 11/26/86 1 ,'26;8b L11,1" 86x

NO - ,,t Jetected at detection limi t times factor

G-333



ie r

Taoie 1. Analis s T,oe: ? .. Resul:s

Eample -.De: LAN LAN LAN LAN OET
:ample 1,q: 7 92 1)7 q3 ,)00794 C, j) 7 5

m ,round Concentration mgL

Tza Canice s ND ND ND D

Detection limit tactor: 1.00 1.00 1.00 1.00

Analys s date: I1,"2 /8b 1/2/8b 11/2b,686 11/2b/8

ND not detected at detection limit times +actor

G-334



a T.p e 
T .:e: LAN LPAN L kN LN C E

o u r Ia ronzen t ra t co icL

T al I andesa ND 0,5 N D N

Ielter-t,,zn limit t a ct r:.'OI 1..C'

Ana>;51i date: Ii&e 1sS 212 Bs 112 6

NO - n.ot detected at detection limit timaes +actor

G-333



SneT ~ze: LAN LA~N DE T
5a.pp 1.ID#: 000)801) 00081 9999

.,;MourdConcentration mgq/L

Tztal C~'anides ND 0 o

ND - not detected at detection limit times factor

G-336



I~ LOU LDU

Concentration ,qL

,tal C-A.a N 0 NO ND0

e tec t c * i im c tori a 1 '

-na-~si 'late: 9 6 ,'8, 6 ,'2 , Il'2 / a Il' B

ND - -.t etecte at detection limit times +actor

" oer -ent so e reco.,er vkspike d at 0.10 mg/L)
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-Amo',e , Z2:  LiP DET

Eample ID'S: 9999q7 qqqggq

:etector t factor: .

.4 3 isi s late: 1 ,

ND - not etected at detection limit times factor
- percent recoery of Quality 'ontrol sample 9907 0.l2 ag c'van:de/L)
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ACUREX
Corporato

Energy & Environmental Division

December 22, 1986

AeroVironment, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for total cyanides by distillation/colorimetry using EPA
Method 335.2. The results are presented in Table 1 with QA results in Table 2.

Prepared by.-" Approved by:Grez
J. Romeo M. Milanes G coll
Chemist ma%'er, Inorganic Chemistry

485 Clyde Avenue. PO. Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex. 325961 FAX, (415) 964-545

G-339



S- - - - - - -- -- - - - -

--0t t es act

G-340



-- - - - -- - -- - - - - - - - --. - -- - - - -

-- - - - - - - - - --- - - --- ---- - - --- ---- ---- ----

G-341



- - - - - - - ---- -- - -- - - - -- - - - - - - - - -

• ,[ - ::_ :2e2t at lete ti r. . ia t 1imes actor

C,-342



-- - --- - -- --- - - - -

.3 3

ti C T. 2 a:

G-3:3



,1

SLN ET

:C.2 ~# b 4 1

' . Concertraticn mg.L

2- a - 0N Pi

t 3 1 Z

i -. 3t. or. Zaee at datectlfon lim't times factor
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ACUREX
Corporation

Energy & Environmental Division

December 2, 1986

AeroVironment, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for total phenols by distillation/colorimetry (EPA method
420.1). The results are presented in Table I with OA results in Table 2.

Prepared by:) b I  Approved by:

pe omeo Maramba Milanes Greg icol
em i st Man ger, Inorganic Chemistry

485 Clyde Avenue. PO. Box 7044. Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX. (415) 964-5145

G-347



Mat-er ,. -

Noembier -_

Tatle 1. Anal,s s Tipe: 4:0.l Result-

Samp1e Tpe: LAN LAN LAN DET
Sample [Dw: 00079) 000791 0)8 01 99q9p

conacund Concentration gqL

t otal Phenols . )24 0. 046 0. 30 .

Detection limit factor: 1.C0 1.00 1.C,

Analisi; date: 11-,25/86 11/25/8 11,25/96

ND - not detected at detection limit times factor



o p e, e M51 -P DET

o Ad 11 n Concentration Aq,'L

:ta! genz; ND 1! * .

[emectian imit iactor: 1

nD - not ietectea at Jetection lImit times iactor

* - oer:nt reco.er, 3f Quai tv Control sample 390' (0.09,b mg phenoi,'Li

G-349



ACUREX.
Corporation

Energy & Environmental Division

December 22, 1986

AeroVironment, Inc.
325 Myrtle Avenue
Monrovia, CA 91016

Attenticn: Chris Lovoanl

Subject: Analysis of Mather Air Force Base Samples

Samples were analyzed for total phenols by aistillation/colorimetry using EPA
Method 420.1. The results are presented in Table I with QA results in Table 2.

Prepared by: j Approved by:
J. Romeo M. Milanes Greg Noll
Chemist Manager, Inorganic Chemistry

485 Clyde Avenue. PO Sox 7044, Mountain Viw, CA 94030 (415) 961-5700 Telex: 325961 FAX (415) 964-5145
G-350
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Energy & Environmental Division

NOVEMBER 22. 196

AEROVIRONMENT. :NC.
,325 'IYRTLE AvENcUE
*)NROVIA. CA 91013

ATTNTI3O,4. C:ARIS LOVDAHL

SUBJECT: ANALYSIS OF ",ATHER AIi FORCE BASE SAMPLES

SAMPLES WERE A14ALYZED FOR TOS USING EPA METHOD 160.1. RESULTS OF THE 3RAVIMETRIC
AEASUREMEiTS ARE PRESENTED IN TABLE I 4ITH QA RESULTS I,1 TABLE 2.

REPARED 3Y: '4 f APPROVED BY:

'. R o tILANESGREG L
,K'1 EIST MANAG INORGANIC CHEMISTRY

485 Clyde Avenue. PO. Box 7044, Mountain View, CA 94039 (415) 961-5700 Telex: 325961 FAX 1415) 964-5145

G-353
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Table I. Anal'sis Type: . Results

Sample T.pe: L AN LAN LAN LAN DE

Sample 10: 0)075 1 0 0752 01) 075: 50o754

Lcmpoind Concentration m,' L

rotal Dissoi eo Solijs 170 190 170 10))

,etection limit factor: 1.(0 I. 1.00 I.K0

inal sis startedt: l 2'b 1 / 2' 6 1 / 2 8 1'2

4D - not detected at detection limit times factor

G-354



No,emoer

T a o11e I. Anal is-,s T zoe: i J Results

Sample T ,e: LAN LAN LAN LAN DET

Sample !D#: 6) 75 5 0)00 7 5C L)t) 77 ,)0)0758 qq I?

Somp~ound Concentration mg/L

Total Dissolved Solids 100 15) 200 120

Detection limit factor: 1.00 1.00 1.00 1.0K

Analysis started: 11/12/86 11,'12!8b 11 /1 2/86 1l, 12,'8t

ND - not detected at detection limit times factor



zampi e '7D#: 0 ) 59o t) KC) 07 b

'C:-'pound Concentrat ion mgqL

7:ta. D,,so.ea Sol~dB 41 0

netection I-mi factor: 2 I.n.1.l

;4aIvis started: 1;,9 lVS /ZB lVS

NO - not jetected at detection limit times factor

G-336



Matter .; :

No ,emce- z

Table 1. Analywsis Type: W1 ,).1 Results

Samole Tze: LAN LAN LAN LAN DET
0 e 0: 00763 t)007 4 :H o4Jb 765 007 6 6

SC, und Concentration mgL

T;tal Dissolved Solids 1:0 2 0 12) 12: 1

etection limit factor: 1.00 1.00 l.C0 1

, naljsis st art ed: LL L3 88 /ll sS :l/iBt1 14b

ND- ot detected at detection limit times factor

G-357



>ab1e I. Analysis Type: IC).t Results

Eample T.:=: LAN LAN LAN LAN DET
Sample 10#: uQ7 7 0 788 9 6 000770 9

Comoound Concentration mg/L

Ttal D isol3vea Solids 14€ 120 130 160 .

Detection limit factor: 1.00 .00 1.00

Analysis start d: 11/14/86 11/14/86 111/14/86 11/14/86

ND not detectea at detection limit times factor

G-358
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No-emoer B

Tabl.e Analysis Tjpe: 160.1 Results

Sample Tvoe: LAN LA~N LAN LAN DET
Sample tD#: (()"7, )t007 7 "1 00771, s)o 77 4 99qQ:

Comoound Concentration mgIL

Total Dtssolved Solids I0 1 2110 1E

Detection limit 4actor: 1.01.00 1.00 1.00

Analysis started: 11l'I5,86 11/15"86 111/15/86 11/15/8b

ND -not detectel at detection limit times factor

G-35



at-er
No-emoe

Table I. Anaijisi Tpe: W . Resuits

;amoe T Qe* LAN '(  LAN LAN LAN DET
Zample iDO: 000775 L)t)t776 0C.C777 000779 ; C

C.moound Concentration mq,'L

rtai Dissolved Solids 140 190 ND 120

Detection limit factor: 1.00 1.0') 1 00

Analysis started: 11117/9B6 11/15/86 11/15/86 11/17,,8

ND - not detected at detection limit times factor

Note: Sample 000775 received on l'17/196

Data invalid, holding time exceeded

G-360



No, e iier

Taole 1. Analysis Type: 160.1 Results

Samole Tpe: LAN LAN LAN LAN DET
Sample ID#: 00o779 000780 000781 000783 9999"

omound Concentration mg'L

Total Dissolved Solids 96 84 140 98

Detection lim t factor: 1.00 1.00 1.00 1.00

Analysis started: 11/17186 11/17/86 11/17/86 11/17/86

ND - not detected at detection limit times factor

G-361



Mather AF8

November 92:

Table 1. Analysis Type: 160.1 Results

Sample Type: LAN LAN LAN LAN DET

Sample ID#: 000784 000785 000786 000787 qSqq

Compound Concentration mq/L

Total Dissolved Solids 290 1"0 130 190

Detection limit +actor: 1.0'I .j0 1.O0 1.00

Analysis started: i,17/86 11/17/86 11/17/86 11/17/86

ND - not detected at detection limit times factor

G-362



Matner Fi

,able 1. Analysis Type: b0.1 Result%

Sample Type: LAN LAN LAN LAN ZET

Sample 10#: 000788 000789 000790 000791 qq;9;

Compound Concentration mg/L

Total Dissolved Solids 1310 70 100 100

Detection limit factor: 1.00 1.00 1.00 1.00

Analysis started: 11/17/86 1I/17/86 11,18/86 11/18/86

ND - not detected at detection limit times factor

G-363



Mather
Ncember

Tabie A. Analysis Tjpe: 160.1 Results

aille T'0e: LAN LAN LAN LAN :ET

5amo1e (0 0: 'IO , 7 2  O(n:7.  9 .. 1)0)794 0(. 75

omp o u n Concentration mg/L

Total Oisszl.ed Soids 990 t) I50 120

Detection litit tactor: 1. 0 :.(1 1.00 1.00

Ana1,sis started: 1/18/86 11/19/96 11/19/86 1/1O/86

NO - not detected at detection limit times factor

G-364



Taole 1. Analisis Tjpe: Ron. Resu ts

Eam oe T ,,oe" LALANN LAN LAN A DET
sample 0#: )t'0796 .1(1 Q t')O O T q t,,7;9. :

,- ;.'n o'nC Concentration mq;L

Ztal Dssied Solids 390 420 260 q Z60 a

etecticr- liu t factor: 1.00 1 . O10 1. .0

An-aIs1s star red,: 11/19/86 11/19/86 11/21/6 11/21/86

ND not detected at detection limit times factor
- 3amole ori nal ly ran on 11/1996 on nitric acid preserved aliquot

lue to aboratory error.

Data invalid, holding time exceeded

G-363



Matner 4%
Novemoer !;St

Table 1. Analysis Type: 16).1 Results

Sample Type: LAN * LAN DET
Samole IDO: 000800 000801 999999

Compound Concentration mq/L

Total Disol~ed Solids q ND 10

Detection limit factor: 1.00 1.00

Analysis started: 11l/18 11/19/86

NO not detected at detection limit times factor
q - Sample originally ran on 11/19/86 on nitric acid preserved aliquot

due to laboratory error.

SData invalid, holding time exceeded
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- - •, -p"

Mather F)
Noemter

T at 1e 2. Anal'ysis ' De: I tt.1 ]A

Samle T,pe: MBI MB2 MEC MB4 2ET
g 9999 9  qQ9~ 999998 9999

Lomc3u n Concentration mq'.L

Dota! 013s0i'ed Solids ND ND ND ND

Detect~io ],%it factor: 1.00 C..I .UO .

An aIis s started: 11/12/96 11/13/86 11/14/96 111/15,"9

ND - not detected at detection limit times factor
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.4erovi r:- Te-
Matmer AP
Novemoer

Table 2. Analysis Type: 10.1 Q

:ample Tpe: MBI MB2 MB3 MB4 DE-

Sample ID*: 999998 999998 999998 999s q:

Compoond Concentration mg/L

Total Dis:led Solids NO NO NO NO

etection limit factor: 1.00 1.00 1.00 1.00

Analsis started: 11/17/86 11/18/86 11/19/86 11/21/86

ND - not detected at detection limit times factor
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.4er:,
Matmher F,

Ncvemuer

Tate 2. Anal s s Type: In. A

Ea izle Type: LDU LDU Du U rET

Cj MDaur. d Concentration q/L

Total , iss lea Solids i.0 "20 ND 69t)

Detection lil t iactor: .10 1.00 I.C'.

Anali'sis started: lit 13/86 11/14/86 ll,,'S/86 11,'17 36b

ND - not detecte4 at detection limit times iactor
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Maten ei

a uI e 2. naijsIS Tipe: 6 E)A

-. Pe: LD U LSP DET
Sampe 1)1)8!)9 9 979:9 ;:

:D M ;2 -^ 0Concentration mgqL

lee:c~Iimit tactcr: I .')

ND no~t cete,-ted at detection limit times factor
r erzent reco'er. ot Quality Control sample 991".-, mg TDS6:L
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~ ACUREX 2 :986

Energy & Environmental Division

December 18, 1986

AeroVironment, Inc.
825 Myrtle Avenue
Monrovia, CA 91016

Attention: Chris Lovdahl

Subject: Analysis of Matner Air Force Base Samples

Samples were analyzed by gravimetric measurement for total dissolved solids using
EPA method 150.1. The results are presented in Table I with QA results in Table 2.

Prepared by (i~pproved by: .zCIIILIE ..
3 d M. Milares Greg N "z1
4emist Man§ , Inorganic Chemistry

485 Clyde Avenue. PO Box 7044, Mountain View, CA 94039 1415) 961-5700 Telex: 325961 FAX (415 964-5145
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-- - - - -i d a 0 8 1- , - 1 3 0

**3 aL * I iU< d. i

- rzt Jete-tZad at etecticn limit times factcr
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T abe An. na Iys,,s i;e2 1:A 9est i e ,m tes

;;,,Ke TAN LIAN L.4 AN E'7
Ot .I .ie - - - I

-- Cr nentraticn DqnL

?t5 Dass ,,ed iolids e. -10 1a I d

-ete,-icn ii t actor: 1. U1.K. 1,.

-:at, ,s started: 12 .::86 92'tI ::t12"10.'9 12; 1C'3

: - rot aetected at detection limit times tactor
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- - - - - - - - - - - - - - - - ---- - - - - - - - -

eteztlo- I vi t iactzr: .I. . I. Q I.

a 3 s s -ar Ieac 1:)O ,_, 36 . '12 , 3: 2' 1 3: I , '.,

ND - ot netected at detection limit times factor
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Tabie I. ;na1,sS Toe: ebK. Ssu"s

I: E LA~N LAN A N LAN

I- Cor.,nd o-entr at I mq ;g,'L

z 3n eo rI =

J .e,..r'.z' r '.,mt,'a ctcr: 1.kO,00 IL/U .: 1,0

-. 1 sIs Startd: I.lUS ,2,Z0:9O 121 /9 12ll,"

- -wt zetected at oetection limit times factor
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Table analis T ce: 1 . ; esu t;

atz e C e: LAN LAN zAN AN
-i ,' 4:< c :" 7 ;o.... .......

ai I .. .. 31ed Bohas 1 49 100

etectiz m . ,i miz actcr: : UjI 1.

-a5,,1 a started: 12;3';b 1219 :2:"296 1211

N" --,ot detected at detection limit t mes +actor
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Taci0e . In. T-pe: so. s ,esj;s

:.., 2 ' .e e L N LAN L N :AEN r

-a- -- --e --: ----2 -, 2-1-;- - - -.- ---, - ---

C+-.l . 1 n-entration mgL

t.'-; 11ji*ed Boi.os aS B1u 1. 4t)

.etec:xn ,,.' , actor: 1.yQ., 1.001 1.,11 ;..'

- n;i,;iI tarted: 1 S S2/ I ,a b 12/ 1' 1 t
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HAZARDOUS WASTE TESTING LABORATORY CERTIFICATION LIST

HAZARDOUS MATERIALS LABORATORY SECTION
CALIFORNIA DEPARTMENT OF HEALTH SERVICES

2151 BERKELEY WAY, BERKELEY, CALIFORNIA 94704
06/06/86

-------------------------------------------------------------------------------

Acurex Corporation CERTIFICATE NO: 125

555 Clyde Avenue
P.O. Box 7555

Mountain View, CA 94039 LAB CATEGORY: Commercial

PHONE :(415)964-3200 DATE CERTIFIED: 06/06/86

----------------------------------------------------------------------------------

ORGANIC CHEMICAL TESTING (Y - CERTIFIED, N - NOT CERTIFIED)

1.1 Organochlorine Pesticides ------------------------------------------ y
1.2 Chlorinated Herbicides ---------------------------------------------Y
1.3 Phenols ------------------------------------------------------------ Y

1.4 Halogenated Volatile Organics -------------------------------------- y
1.5 Polychlorinated Btphenyls (PCBs) ------------------------------------Y

1.6 Carbamates N---------------------------------------------------------N
1.7 GC/MS Method for Semivolatile Organics (B/N/A) ----------------------Y

1.8 Non-Halogenated Volatile Organics ---------------------------------- Y
1.9 Aromatic Volatile Organics ----------------------------------------- Y
1.10 Acrolein, Acrylonitrile, Acetonitrile ------------------------------ Y
1.11 Phthalate Estors --------------------------------------------------- Y
1.12 Nitroaromatics and Cyclic Ketones ---------------------------------- Y

1.13 Polynuclear Aromatic Hydrocarbons ---------------------------------- Y

1.14 Chlorinated Hydrocarbons ------------------------------------------- Y
1.15 Organophosphorus Pesticides ----------------------------------------- Y
1.16 Volatile Organics by Mass Spectrometry ------------------------------ Y

INORGANIC AND OTHER TESTING (Y - CERTIFIED, N - NOT CERTIFIED)

2.1 Antimony ------------------- Y NON-METALLIC
2.2 Arsenic -------------------- Y
2.3 Barium --------------------- Y 2.19 Cyanide ------------------ Y

2.4 Beryllium ------------------ Y 2.20 Fluoride ----------------- Y
2.5 Cadmium -------------------- Y 2.21 Sulfide ------------------ N

2.6 Chromium(VI) --------------- Y
2.7 Chromium(total) ------------ Y
2.8 Cobalt ----------------------- Y
2.9 Copper --------------------- Y

2.10 Lead ----------------------- Y OTHER
2.11 Mercury -------------------- Y
2.12 Molybdenum ----------------- Y 3.0 Bulk Asbestos Testing ----- N
2.13 Nickel --------------------- Y
2.14 Selenium ------------------- Y 4.0 Physical Property Testing -N

2.15 Silver --------------------- Y
2.16 Thallium ------------------- Y 5.0 Aquatic Toxicity Testing --N
2.17 Vanadium -------------------- Y
2.18 Zinc ----------------------- Y 6.0 CA Waste Extraction Test -- Y
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Anion/Cation Balance Data

NE Perimeter Shallow Wells

------------ MILLIGRAMS PER LITER-------------
--------- MILLEOUIVALENTS PER LITER-.......

S1 A r I ON co:+
NAME 0F' NUMBER MG CA NAF HCO3 S04 CL

DH LU 1 4. C) 9. 1() I.. 4' 1 , k). 0 12. Z. -7(

-*). 0 .45 5'.56 1.b4 ,,.-J I, 1(-

UH75GI 6. 1 1 1.00 10.70 62.0, o.80 4.9:

5 0.55 0.44 1. f) 14 0.14

DH C)6 1 6. 51 17.0 9.96 49. 0. -2 "0 11.1

S. ..65 4 :. - 7 '. I

Deep Wells

DH64L31 0.15 2. I :6. 70 57.00 29.00 6.4
). )1 . 10 I.5 5 1.24 ). o. 18

DH65G 1 4 C 8.7( 16.80 60.. ,) 15. .)

.8 0 .4: C.79 0.98 0.7.1 0.
DHeG i.4 4.7(.) 38.4 0 70.00 49.00 E.q0

.2.23 1. 1 1.25 1.02 ,.-'

ACW Shallow Wells
....- M1LL13F.MS FEF _I'EA 

- -
-

SMI .LE,:u .;LENTS PC [T

3 T I 4t Cu>.

N-ME OF NuME'EF- "3 -, + H4.O.

4 3_ 5... 1. .b.

S44 , '.4"

17 . 1. 44 4 ., .4
i-,NS(])G 1 7. 40 7. ::,: 17.4,, 4 ( .- . -

0. 28 v ' ., 8

DH51GI 4. 40 8. 1,, 12. 7, 47..

DH5 .G 4. 7(.' 1 1 .), . 7., , . ,,. ;.,,. _-. 4., 55 ,,' ) ' ' .) =

1H-.G 1 4. I 11 '' 7.81 Iodo, ' ,). 5. " .
1 1 9.14 1-

D.,.5 -,. 1q 10) 7. E3_ 1. 0, '.I-•

DH5461 4.5, 8.56 14.Q,:) I

Deep Wells
DH67G 1 1. L 4. 9(:) 48..'. @1 .,) S ,' t

L;Hb8U .. ) 8. 7- -) .. ,' 41 b.'., -.

' 2.18 . ... 1

DH7, ,t31 7."1 .' 21 ) Zt. 4'' o • ''' i."
.1 .,4 ,.., 3

DH 71,. 1.1'' .. '_ "4. .

DH 72G I I. Z 4. , 4't._, - . ,, _ . ' .

G-3 1 .
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7100 Landfill Shallow Wells
---- ------ MIL IG .rS FE . LITE R------------

-- -- -r1:[_LE-UI'v;,LEr S FES Li TER

-,N L)-
.. :1L CF ,'.4E-, '-G CA , CL

.44 .4'' .4 "

4..o Z, -. 46<. 2 -.. ,o

'4 t.. :4. 1 38':I
.27 5.. 1.25

74.,.-', 2.LO. I('.-) . . K'
7. 71 ,. I '*' 8

'-'456 1 C. ,, 4c.'".C Z:. , - ,.,'" .a..

5.T75 E. 99 1. -.. 7 ._%4 S. ;I 'o

1 :.2 14. "') 25. ,< 19. 90 11'-). (), 4e.. , 14. -,

I.- 15 1 .- 5 C,.83 7.,: 1. ,. a'-' I

4. 4.A9 I.Z7 5.74 4. it) 54

Deep Wells

E,,-IE ~ l l.' .' ,,, 42." 74, ... ( , " 5 ,.-.8 L

CH47b 1 14.":. 2 '." 1. b ' '.,I b5. 4 '

7' : .. -4 4 '. '

b. '44.,

,.14 . . 4 i).:: . , 8 6

West Ditch Shallow Wells
0 ------------ MILLIGRAMS PER LITER - - - - - -

-- -- -MILLE( u VALENTS PER LITER -- - - - - -

&'.T N CO .1
"ML. LF NUMBER MG CA17 Ni,4+ HCOT. 504 CL

b. 7,- "(. .Iyj .10
I.2 t. 5 ,-. .t1 - I-. (-. IQ ,,-.-4

rJH47' I (-I 2 "' 5.•.,o0 14. b'.' 4. t. '. I. I. 4f.'

1. (17 1.-5 11.61 '.. .'.' 7 (•17 (..21

DJH48G 1 b . 50 1 3 (-)11 9.90 4 9. 0,., 1-' 1v I . .

0. 5"- b) 5 1:. 4- (,.a8(", 7 1.v ,

LHb ,1 ,. q. 0 . 1.' 50 -. 7,-
1 48 3 ). 74 1.-4 .

DH I.b 1 7. 4, 15.'1",1 1 1. 40 7T.O 7 . 9, 1 Z -'v",

I'. l b. 1 ' 1-. 47 I . Z(- .,.E3 I,. .

tH I11"1 9. @(, 1 a.,t 11.2?. .77.,-1( 5. 5-. Z1. "

,.1.72 t... , 0..47 1 . --b .1,..5

Deep Wells

bH' t 1 -i.[7 5• 0 .. 1"1 57. .t![ 1 9. 11 1. 11..).

L . 'z , . 7 1. ..4 1., '4 ,, . , ,, :1
at:)6 .t( 7.I, 0.L,) S6.,., 7B . , 24.,],,>

,.. b ,._Q 1.48 1.41 '.. "b,. e'

'Ho I -,I I.4b 14..,,, f .5 L ' ' a ' .

I. H6b Zt.. I . , ., 4S. 7-: .O /8. CI., ".j',

". i '..9'.' B . 1.5 - , i 1 t . 1
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Base Production Wells
I- ' '_ -+I. 't L , [ ,+ m I _ .,,

ci 1Jsi~ 4:. 4.

.,,. .,-. ,' i' . ' 1 ' 'L. '

(.~. -.1 ,, '-1_' ' .-. ,, lii. ,,, ..",'-

. . 4 , , , : - ' ' . t *. 4 . 3_* L , ( ' + , , .

p+ . . ,-,V '" . *tv,3. )') ''.' ,. <K-

'. . ,, ' , . ..3, 7 4,1 . . .

,,. 4 .1.' <'. 3. .. ' 4>'u'' ' '.T'") -
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RESUME

Sandra Eccker
Geochemist
Earth Sciences Section
Environmental Measurements Department
Environmental Programs Division
AeroVironment Inc.

Technical Specialties

Soil Gas Sampling
Gas Chromatography
Water Quality Analysis
Remote Sensing
Colorimetric Spectroscopy

Professional Experience

Ms. Eccker is a geochemist at AeroVironment, where she specializes in
investigations of hazardous waste contamination in soil, water, and vadose zone.
She is an expert in soil gas sampling and analysis using a portable gas
chromatograph to delineate the type, source, and extent of contamination. Based
on this field work she is able to specify locations where soil should be removed or
monitoring wells installed. In her previous employment with Keck Consulting
Services she also pursued this problem of hazardous waste contamination.

In earlier work for Resource Consultants, she provided the U.S. Army Corps
of Engineers with litigation suppor' n the Rocky Mountain Arsenal's groundwater
contamination suit against Shell Oil. This involved investigating and documenting
the history and development of the contamination problem by reconstructing the
history of lease agreements, chemical manufacturing operations, and methods and
locations of waste disposal at the site. In work for the Forest Service, she
evaluated remote sensing techniques, including infrared aerial photographs, for use
in pest management.

At Chevron Oil, Ms. Eccker worked extensively with a Hewlett Packard 5840
gas chromatograph to improve its analytical performance. She then rebuilt and
tested the response of its flame ionization detector. To complete the study, she
wrote a design and operation manual for the HP5840.

Education

M.S., Geology, Colorado State University, 1984
B.A., Chemistry, Smith College, 1980
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RESUME

Paul D. Herrera
Environmental Scientist/Engineer
Environmental Analysis and Modeling Department
AeroVironment Inc.

Technical Specialties

Computer Graphics
Data Reduction and Statistics
Air Quality, Water Quality and Visibility Data Analysis

Professional Experience

Mr. Herrera analyzes a wide variety of air quality data, from visual
range to point measurements. This analysis entails the use of computer
graphics interpreted by developing software capable of reducing the data
and providing pertinent statistical information. He also works with the
Hazardous Waste Group. He is experienced in designing, logging, developing
and sampling groundwater monitoring wells. In addition, he has been trained
in taking soil samples with a hollow-stem auger, using the "California-" or
"Ring-" type sampler.

Before working for AeroVironment, Mr. Herrera was employed by the
National Oceanic Atmospheric Administration as an environmental
scientist/engineer. There he participated in field and research projects.
Some of his duties were to collect air and water samples, to organize
incoming data, and to perform programming and analysis. He was also
involved in such research fields as atmospheric chemistry, water chemistry
and air toxics.

Education

B.S., Environmental Science/Engineering, New Mexico Highlands
University, 1986

Professional Affiliation

Air Pollution Control Association, Member
Pollution Engineering, Member
ACM, Member
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RESUME

Christopher W. Lovdahl
Environmental Chemist
Environmental Programs Division
AeroVironment Inc.

Technical Specialties

Analytical Chemistry
Environmental Chemistry
Hazardous Materials Handling

Professional Experience

Mr. Lovdahl provides chemistry support to projects. related to hazard-
ous waste handling, environmental compliance and site evaluation. He has
conducted three site visits as part of a large project to audit environmental
compliance of I I U.S. Air Force manufacturing plants. Besides reviewing
applicable regulations for hazardous waste generation, storage and disposal,
he also assessed risks from underground storage tanks and evaluated waste
minimization alternatives at the plants. In a was* inventory program for a
research facility in the state of Washington, he helped prepare a waste-
handling manual, identified disposal alternatives and collected high concen-
tration drum samples.

Mr. Lovdahl is a key member of AeroVironment's Installation
Restoration Program project team. He is responsible for most chemistry
aspects of the site characterization and sampling activities, including
sampling plan preparation, coordinating laboratory functions and conducting
laboratory system and performance audits. Having an extensive background
in laboratory quality assurance/quality control, Mr. Lovdahl reviews all
analytical data, and evaluates field QC sample data as part of
AeroVironment's QA/QC program.

In his previous position with the Cadillac Motor Car Division of
General Motors, Mr. Lovdahl was an analytical chemist responsible for
analysis of water and hazardous waste samples using spectrophotometry,
atomic emission spectroscopy, GC (ECD,FID), GC,'MS, ICP and HPLC. All
environmental lab work was conducted according to established EPA proced-
ures and QA/QC protocols. As part of his lab position, he worked with plant
personnel to assure that proper sampling methods were used for water and
wastes to be analyzed in the laboratory. Before joining the laboratory staff,
Mr. Lovdahl served as an associate engineer for toxic/hazardous materials
management at Cadillac. In that position, he was responsible for
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developing, implementing and maintaining hazardous waste managemen:
programs at three manufacturing plants. This work included was:e
sampling, identification of hazardous waste generation, implementation of
handling procedures and approval of RCRA TSD facilities used for disposal
of Cadillac's wastes.

Mr. Lovdahl has also worked for Great Lakes Environmental Services,
where he coordinated three large laboratory chemical disposal projects. He
was also involved in plant environmental surveys that included sampling,
determination of necessary analytical testing, permitting and reporting. In
another phase of that project, Mr. Lovdahl evaluated client facilities for
compliance with hazardous waste, wastewater and spill control regulations.

Education

B.S., Environmental Science, University of Michigan, Dearborn, 1980

Professional Memberships

American Chemical Society
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RESUME

Kenneth F. Napp
Associate Hydrogeologist
Earth Sciences Section
Environmental Measurements Department
Environmental Programs Division

Technical Specialties

Water well inspection and design
Groundwater/vadose monitoring
Fluvial geomorphology and sedimentology
Soil analysis and characterization
Sampling protocols
RCRA regulations and UST standards

Professional Experience

Since joining AV, Mr. Napp has primarily been involved in AV's
Installation Restoration Program projects with the U.S. Air Force. His
responsibilities include design, placement and lithologic logging of water
wells, drilling supervision, groundwater sampling, interpretation of
geophysical logs and writing of reports. He is also involved in underground
storage tank (UST) investigation, compliance programs and site assessment.
His duties include supervision of UST precision integrity tests, tank and pipe
excavating and design and placement of vadose and groundwater monitoring
wells. These tasks require fluency in California state, county and local UST
standards.

Prior to joining AV, Mr. Napp provided consulting services to the oil
and gas industry in Denver, Colorado. He specialized in correlating surface
and subsurface sandstone mineralogy, porosity, petroleum potential, and
diagenetic history of Cretaceous and Permian oil-bearing strata.

Education

M.S., Geology, Colorado State University, 1985
B.S., Geology, State University of New York at Albany, 1981
CSU continuing education courses:

Groundwater Engineering, 1986
Solutions to Groundwater Problems, 1986
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RESUME

Timothy F. O'Gara
Hydro geologist
Field Operations
AeroVironment Inc.

Technical Specialties

Hazardous Waste Investigations
Groundwater Monitoring
Water Supply Well Design and Inspection

Professional Experience

Mr. O'Gara is a hydrogeologist in the Environmental Programs Division at
AeroVironment. In this capacity, he provides key support to AV's hazardous waste
projects. He has served as field team leader on site investigations for various
corporate and government clentl These investigatiafs have included installation
of numerious ground water- monitoring wells and continuous soil sampling to depths
of 80 feet. He has been respnuible for field portloo of investigations at several
bases in the western U.S. wider an InstaLlation Resaration Program contract for the
U.S. Air Force. For tmg lprograms, he has written and implemented soil and
water sampling proc s - designed and Installed ground water monitoring wells,
and served as the NiSWEcal contact with drilling and geophysical subcontractors.
He is responsible flr writing those sections of reports dealing with geology and
hydrogeology.

As a member of AeroVironment's hazardous waste investigation team, Mr.
O'Gara has received training in EPA methods for soil and water sampling, as well
as for site safety and respiratory protection.

Before joining AV, Mr. O'Gara was self-employed as a contracting hydro-
geologist. During this time, he provided specialized hydrology and geology
consulting to several consulting firms in Southern California. He directed drilling
and soil sampling programs for numerous leaking underground storage tank investi-
gations at facilities in the Los Angeles area. These programs were conducted in
accordance with the guidelines adopted by the California Regional Water Quality
Control Board. His responsibilities included insuring that proper safety, sampling
protocol, and chain of custody procedures were followed throughout the investi-
gation. He was also responsible for selecting the test boring sites. In other
consulting work, he provided design and on-site inspection for groundwater projects
as diverse as municipal water supply wells and multiple completion piezometer
networks.
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In previous employment by James M. Montgomery Consulting Engin-eers
(3MM), Mr. O'Gara served as the resident geologist at the initial closure o the
Stringfellow Quarry ClassI hazardous waste site. In that capacity, he supervised
the placement of the subsurface containment barrier, the installation of down-
gradient monitoring wells, and the monitoring of groundwater conditions during the
construction. Other assignments included field inspection for extension of the
Alamitos Injection Well Salinity Barrier for Orange County Water District,
installation of various piezometer networks, and performance of isolated zone tests
in deep wells. The latter projects helped to determine the water quality of specific
aquifers within multiple aquifer systems.

Education

B.A., Earth Science, California State University, Fullerton, 1980

Professional Affiliations

National Water Well Association, Association of Ground Water Scientists and
Engineers
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RESUME

Keith 3. Pettus
Manager, Quality Assurance Department
AeroVironment Inc.

Technical Specialties

Air Quality Instrumentation

Air Chemistry

Professional Experience

Mr. Pettus manages air monitoring data quality assurance on
AeroVironment's air quality, meteorology, and visibility measurement
programs. His activities include instrument calibration, instrument audits,
data validation, and statistical analysis o data quality. He currently
oversees the internal QC functions of two visibility monitoring stations
which AV operates in Arizona for the Electric Power Research Institute. He
is also providing external quaity assuranoe assistace to Salt River Projects
air quality monitoring sltafp0 near its Navajo uting station. Recently,
he was assistant qua* kt7 ;e ma kap *ri.e EPA-sponsored PEPE/
NEROS study. AV ijOvd 4im y msunmme fiV the entire project, which
involved the interactlon qk mmy onenzalloM in taking a complex series of
intensive ground-bI -di4 airborne meamurments. He has also managed an
audit program fail~air quality manlrtfl sites near Tucson, Arizona.

Before joining AeroVironment, Mr. Pettus was an air pollution
instrument technician with the South Coast Air Quality Management
District. His duties included instrument maintenance, data reduction, data
reporting, and some instrument repair.

Mr. Pettus was a Postgraduate Research Chemist at the Statewide Air
Pollution Research Center on U.C. Riverside's campus, where he was
involved with hastrument calibration, instrument repair, data collection,
data validation, chemical and biological experimentation and analysis of
environmental samples. His projects included formation and characteriza-
tion of nitrosamines and nitrobenzo-A-pyrenes, and studies on diesel fuels
and jet plane exhaust for the Air Force. Among instruments he used were
the NMR and IR spectrometers.

Education

B.S., Chemistry, University of California, Riverside, 1977
U.S. EPA Air Pollution Training Institute Course, Quality Assurance

for Air Pollution Measurement Systems

Professional Memberships

Air Pollution Control Association

I-l



RESUME

Douglas B. Taylor, P.E.
Project Manager
Hazardous Waste Projects Group
Environmental Programs Division
AeroVironment Inc.

Technical Specialties

Hazardous Waste Management
Waste Site Characterization
Wastewater Treatment

Professional Experience

Mr. Taylor serves a key project managerdWthe Hazardous Waste
Program for AeroViron tl, A this cadt It'w responsible for field
activities, project plan and budget control
and team management. - MW 85r-m t a~ ng a level-of-effort Air
Force contract related t s Program for assessing
and investigating st wast . oughout the country. He is
working on threw,** 3*sive investiot&~ potential soil and groundwater
contamination 4a-Air Force bases WOO western United States, resulting
from leaking tanks and poor waste management. Mr. Taylor also manages
and provides technical support to environmental audits, waste inventories,
and private property site characterizations. He also serves as corporate
health and safety officer.

Mr. Taylor previously worked for Ecology and Environment Inc. as the
group leader for preliminary assessments and site inspections on the EPA's
field investigation team contract in Denver, Colorado. As group leader, he
managed routine assignments, including site inspections, sampling projects
and impact assessments at over 50 sites in EPA Regions 3 and S. He has
prepared engineering reports for EPA sites including a remedial investiga-
tion plan for the McAdoo Drum site in Pennsylvania, a cost estimate report
for slag isolation in Philadelphia, and a delisting analysis for a National
Priority List site in Utah. Additional specialized work included managing
several geotechnical/hydrological drilling projects and drum opening
activities.

Mr. Taylor also worked on a variety of water quality and hazardous
waste related projects for D'Appolonia Consultants. He was the principal
engineer in the investigation of a toxic waste impoundment at the Rocky
Mountain Arsenal in Denver. For the Strategic Petroleum Reserve, he
provided water quality studies and investigated treatment alternatives for
raw water used in the expansion of salt caverns.
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Education

M. Engr., Environmental Engineering, Pennsylvania ,t3:e rn. ersIt.,
1980

B.S., Environmental Engineering, Pennsylvania State 1 'niversit , 1979

Registration

Professional Engineer, Colorado and California

Professional Memberships

American Society of Civil Engineers
American Water Works Association
Chi Epsilon
Water Pollution Control Federation
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RESUME

Sheryl Thurston
Environmental Engineer
Environmental Programs Division
AeroVironment Inc.

Technical Specialties

Waste Site Evaluation
Environmental Compliance
Impact Assessment

Professional Experience

Ms. Thurston serye.a an engineer supportirg AeroVironment projects
in the areas of regulatory compliance, air tox csproblems and waste site
investigation projects for the U. S.-Air PArce. She is currently working on
two site investigaonoikteale AFB and Mather AFB, which are being
investigated to sW e possible contamination from fuel spills, storage
tank leaks, landclMi aind poor waste hamdling. Ms. Thurston's responsibilities
include collecting soil samples with hollow stem auger equipment, monitor-
ing and logging cuttings from well-drilling operations, and designing and
developing groundwater monitoring wells. Ms. Thurston has also worked on
environmental compliance audits at Air Force manufacturing facilities. She
was responsible for background research and report writing.

Prior to working for AV, Ms. Thurston served as a summer intern with
the Rhode Island Department of Environmental Management (DEM). While
with DEM, she conducted research and prepared an annual report on
hazardous waste management in Rhode Island, which was submitted to the
EPA. She also participated in RCRA groundwater testing and inspection of
hazardous waste generators, transporters and storage sites within the state.

Education

B.S., Environmental Engineering, Northwestern University, Evanston,
IL, 1985
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AEROVIRONMENT INC.

Hazardous Waste Project Site Safety Plan *

Name of Site 2' r,,- ,'/-3

Address of Site -2 ,m -A4sr zF $/AA4,, ^

Client ; J. <.; L CAI/,, 'L4- i'~vx Project No._~

Client's Site Contact c-. ,*- = ,

Plan Prepared By 2-Date --

Plan Reviewed By (AV) . -A.' Date "

Plan Approved By (Med-Tox) Date

Overall Objective of Site Visit .o--- ,'(csr4'-' r. . -

~ ' 4 kr 'r - J- -0 - 1 4 .. . '1..

-4~ R~A :r / 4 ' 4 A.Lj) -A 1r'fl. ~/fL'' Y34.A~.~~

Proposed Date(s) of Site Visit ., 6

Source of Information on the Sitei -1T - ;A"#i'-' AZ I, T rcCISA, .

How Old is Information? '2-' -- -'-- - --) -1k s - -

Overall Hazard Estimation High Medium /Low

- .'' P9 ,&C 0,4 A '0 c 4..,'. 'A PAe3 La..- .vtt/Ccfl N-L AO'd E1'

Physical Description of the Facility (attach map) 5 7 a r-ReLws .,- -

.A, L.t C; ,) .c S T', c-i -0', -7.~

Operational Description of the Facility -- ,e 3ASC- /J ? -- ,R,6r - -,

A, Vif 4 4 *j 1*RA ,/d..j r C- A3 ~j' r.A ''-* A .. ~ ~ ~ 4 L

Site Status: .-Active Closed Abandoned Unknown

AV-F-HS07a -/ r 4,#, k , -,e'c,c. )7,/L r", s C- C

3yw 'S I ,P-247c- "
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Page 2 of 5
List the Waste(s) of Concern:

Waste Physical State Characteristics

- CN6 9 A rr-rpeS k-r Wt -ro be _____________

Describe Potential Environmental Hazards /Oc~rAfL OCRj~~~ 4F Z L

Describe Potential Worker Hazards P,2-rc- 41 v ~ V/. P-I 5 -D - Q

/ PCTlP :(. -1ATrA k 1 C A 4- 5IA ~Pc,5AZE e 7- A., TeP 1- 4 -.d1

Describ roimty fptetalofie humanFI-AT rh~eetos O'.iF /ae-4.w , or~ -

Lilste articl Actvite Pouanned:N

Activity Location Date

431O4 OeweVa=9Zdr-' /00 A&SA 1 /l4

16i A,~ c-, 4,. i A P- ft

___ ___ __ ___ ___ __ A'..-.sAg"' 4 7/&a. 4o%*&

AV-F-HS07h
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Page 3 of 5

SAFETY CONSIDERATIONS

If there is more than one level of hazard, or if there are multiple "sites" within a
"site," a separate page 3 and 4 should be completed to show specific safety
considerations for each location.

Work Location k- 1 I-Itieo-%AL -7100 ,'OS&P4LL . sr 'W-rc- A.E ef,-Kee,.

Objective of Work at This Location .. L / r4(LAr -'4 A440 ,M- o41A A-'

Level of Protection Planned: A B C ._ZD

Possible Modifications -, /,)', o 8'seQ op& ,. o v, .l,,I-4/,,,

Surveillance Equipment: /,P-,r o .. ' u' 02

'- Explosimeter

Body Coverings to be Used:

Type of Boots: IF . - e-• ' e ro ' , -

Type of Gloves: - & . ,.-Re. , , o ,

Type of Face Protect:ion: 5-, - c:-ser . LQ ,o, bC- .

T y p e o f C o v e ra lls : - ,; -,r -
b -- L Lt, b- '-"' -

Addi:ional Gear: -/.,. , IT r L_, PAV%.7rf t.ft

Work Party:

Level of
Name Resoonsibilitv Protection

GC-'Rjj'T/GAC C-.et~jJ so-. "A 44ECA,"SAC. jtni-gfr
'2 ,Lev- .e'c., c'.z LLd /,.- ,aJS tC7._ __________

Site Entry Procedures .. , , '3' ?i ,,- _, -'--' " '.

e A r- AA V41

Callc, C*!', Before Entering, At (- 0'L-,q (Phone No.)

AV-F-HS07c

-r-j , t_, A "l P o K. - - -K -
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Page 4' of 5

Criteria for Changing Protection O2/,- cn,, > 10 P' 3.&e/0ci~

'O (rCW C-c~'y 16 PPL^' tzep-aF z

Decontamination Procedures 5 r-. c L (? /i L,-

q4 4-' C' J."e "_ A' < O. Vc PLa 0_, P," j7 . (C4 A it. ~ O~~'

Work Limitations (Time of Day, etc.) <,s /Z 9 -L /7 7- i.$A2 CC f- '.S,."-'eit:

,: Fr 'cXL U-L~ A~&E ~ ~ FC... '4'%UIL 5 0A OF !9k

Disposal of Disposable Materials, Drill Spoils, Decontaminated Water, etc.

) : IL L) c--D,t :f g / 345c RS- A. 4~~(- C - I F 10- c.OkAmIrq

Location of Nearest Phone Mn3,. Pn'a,'.c 7r $/A

Nearest Water -A -&- /i / r":r- S ~F c /a.. A-'A % 14 J- -#

Public Road ., /, - . S-ie- 0 1, 1 Ad

Provide Site Sketch (with all relevant facilities)

~~C-E, ar~c~ so

' ~ ~ D ~.A4 c e,,a 10 A t~~P' ~.-~ G. -"

'~' zsZ'Pe

AV(-H0) kbejre tA~j.fOj e.4A ~r 6A 4-ffeko k-

AV-FHSOL 6OJ e~~ ":)r I A 10 %J

K-4~~j
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Page 5 of 5

EMERGENCY PLANNING

Phone Numbers

Credit Card s*s" 7-/. Zri3- '1'1

Local Police ,C y- 2 3,y

Local Ambulance (- I e'eo.) - X- I'3}

Local Fire Dept. - "),2-Ii'c (,eo'--' de.
Local Hospital

Local Airport

Client Contact /-Y- s,2 v . ( Be.cs A A3)

Is there a phone at the site? 7..5 If yes, number , r ,
(Report this number with your supervisor and receptionist before leaving for the field)

Emergency Phone Numbers

AeroVironment Office (818)

Home of CHS* Officer (l'3) ' .S- 7134

Director, Env. Programs (f r) 7y - , 'pr

V. P. Env. Serv. Div. *4' a7',q- 4 2c

Exec. V.P. (?'.) 7v' -, 5 r 7

Company Physician

Med-Tox Consultants 704 C'p- ,20

Subcontractor's Office (1,Y) v g,.. s;rl -Cptmker..

Hosoital Route (attach map with route highlighted):

Provide directions to nearest available medical facility: S(ea A1rmcaro

-Corporate Health & Safety

AV-F-HS07e

K-9



.0.0

K-10-



ATTACHMLENT I

PREVIOUS FINDINGS
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ATTACILNENT 2

EXECUTIVE SUMMARY



AEROVIRONMENT INC.

COIPORATK HEALTH

AND

SAFETY PLAN

August 1984

AeroVironment Inc.
145 VISTA AVENUE - PASADENA, CAUFORNIA 91107 USA

(818) 49-4392
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EXECUTIVE SUMMARY

AeroVironment (AV) has prepared this Corporate Health and Safety
Plan (CHSP) to help provide for the safe completion of AV field
programs at known or suspected hazardous work locations. Primarily,
this plan is intended for workers and managers involved in AV's
hazardous waste projects. However, it also applies to any
project which involves above-average risks from chemical expo-
sure or respiratory hazards. The plan describes the procedures
the company takes to minimize the risk to workers, the company
and its clients. A Corporate Health and Safety Officer has been
selected to oversee and implement this plan.

The company's employees have been assigned to one of three safety
categories according to the type of field projects they will work
on. Training, respiratory protection, recordkeeping and medical
examination requirements have been set up for each of the two
participant categories. Planning is done before each field
program to determine if there are hazardous environmental condi-
tions at the proposed work location or if the work assignments
will require handling or sampling hazardous wastes or materials.
If special safety planning is appropriate, this CHSP will be
implemented on that project. Only properly trained employees
will be assigned to field jobs where potential chemical hazards
exist. A specific safety plan will be prepared for each poten-
tial hazardous site. It will be prepared to provide specific
actions which will be used at that site to comply with this
overall plan.

The company's policies, procedures and standards pertaining to
hazardous field work are described in Section A. This includes a
description of how the plan is to be implemented into specific AV
projects and proposals. Section B describes the general safety
requirements of the plan. Industrial hygiene considerations are
described in Section C. This includes a brief review of neces-
sary worker protection from harmful chemicals and waste materials.
Sections D, E, F and G describe the four key elements of the
Corporate Health and Safety Plan: Medical Monitoring require-
ments, Respiratory Protection plan, Training requirements and
Recordkeeping functions. The Corporate Health and Safety Officer
is responsible for implementing these four elements of the CHSP
directly or through Med-Tox Associates, Inc.

The general plan is supported by numerous standard procedure docu-
ments which describe in more detail the methods which should be
used to properly implement the CHSP. Specific guidance on the
company policy, plan implementation, worker rights and responsibil-
ities and program objectives should be sought from the Corporate
Health and Safety Officer.

K-15



ATTACHMENT 3

INSTRUHENT SPECIFICATIONS



CENTURY PORTABLE ORGANIC VAPOR ANALYZERS

(T , CVA128 a r' OV A 0 E3Es C 7.
2'garic Vaco' Anaiyzers crc.,ie,-or't I- -3 -'J

( ,t.a, e 3natyses ..sirg : -e gas cnror-azcqr3cn z
i Vc Ie 2).

OC-er -Q 'r 5--* -nS - eC'

1. Model Nu-ter -T

2. Accessories from Page 2 OVA 128 OVA10S

Stancard Soecif cat or's

Readout: Concentrator A larr. Aua b~e. .ser se~ec-3t e
0VAI 28 0 to 10.0to 100,and 0to 1000car-s

per mrilan 10Cmr) linear scales interr-al Cai~brat-on(OVAI 08. 1 to 10 000 con. logarithrric scaie OVAl 28. No

Minimrum Oetecable Limit (Methanel- OVAlOS. Yes 2 co nt
OVA128. 02corn E~ecrcar Power. 12 V, -ecrargeacie rattery
OVA108 1 corn

Response Tine Approximatelv 2 seconds Voltage Output to Recorcer 0 to 5 V dc

Pitd Fuel for Detector Hydrogen Flameout indication. Audible and v-sual

in Carr er Gas for Chromnatograofh Hydrogen (self.SevcLe 'PraeMoe8o.r

U.S.A. contained tanK evceLf orteMde or

Sample Flow Pate. Acoroxim-ately I litre cer -n n.te F i-ers Sintered mretal. iser cveanaple

M o d e l a rd P Q IC E % o e r e z r c . o

OVA -CE\2>A,-V P.r!3oe Orric Vacoir Anav:=,' nfcil-esSloecac.CC Kc

crcc-e,eaacc.t. cate'v .rarzer - aroger' T? er hose. Snouicer strac. -cce~s.
earonione. rranua. ano carrv-- ase............ OVA 50

Readout I
19= LUnear s:ae. O to 10,0 0 oICO, a-d 0 *to '000 cc- 1 28 Net

108 - Logarithmic scale. I to 100'00 ccon, . ..... ...... . ...... 1 108 Net

-*A 9as~c fiare 'onization detector 'or total hvdrliocartonls inontoring. , -A Net
-8 = Gas ct-rom-atogracn. nrciudeis 2 chnrort'atcracri coiurs ia G-24

and a T-1 2), injection vaive. Lac~flusn valve. ;Marccai t ~terr and
plumbing. .. .. .. .. .. .. .. .. .. ... .. ... .. .. .......... B Add 1125-

-C - Tri-Column, for benzene analysis. For OVA128 Series on~lv in.
rcludes a stripper column. 7-24 araivtcal col,,-)r c-a'Zcai .' aste

collector. injection valve. taC~ftUSn valve, znarccat tvicass fiier.
and plumbing . . C Add 1350-

Battery Charoer:
1 - 120 V .60 Hz .......... ..... ..... . .. .. 1 i Not
2=- 220 V. 50Hz .................... 2 Net
3 - None .................... . .3 Refer to

Foxboro

Classificatior
E -FM certified. or use in Class 7, Groups A. B,.C, and 0.

Division I ha-arclous environments. . E Net
F - BASEEFA certified. Ex. .b. s 11C T4 BASEEFA No.

76002/B3 std. SFA 3007.. .. .. .. .. ............. F Net

Optional Feat..ros
Strip chart 'ecoraer.

-A FM cert'ea . 4 Add 440
-8 . BASEE F4 -e~t I 8 Add 440
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E4ALE 1.

-O;BOPO CENTURY 128GC OVA
RE-ATI'E RESPONSE FACTORS BASED ON METHANE

RELATIVE
COMPOUND RESPONSE

METHANE 1

TCE ).7

TCH 10.5
TR4NS-I,2-DCE '.5
PCE 0.7

BENZENE 1.5

TOLUENE 1.1
m-AYLENE 1.11

THE FLAME IONIZATION DETECTOR WILL RESPOND TO MOST ORGANIC

COMPOUNDS, ESPECIALLY NON-SUBSTITUTED HYDROCARBONS. IT IS

ALSO RELATIVELY SENSITIVE TO HALOGENATED HYDROCARBONS.

SENSITIVITY DECREASES FOR OXYGEN AND NITROGEN-CONTAINING

COMPOUNDS. THE INSTRUMENT IS CALIBRATED USING METHANE AS THE

CALIBRATION GAS, AND THE RELATIVE RESPONSE FACTORS FPOM

TA'BLE 1) ARE APPLIED TO ACTUAL FIELD MEASUREMENTS.

TABLE :.

ID MODEL 58' ORGANIC VAPOR METER (PID)
RELATIVE RESPONSE FACTORS BASED ON BENZENE
FPOTO!ONIZATION POTENTIALS

COMPOUND PHOTOION. RELATIVE

POTENTIAL RESPONSE

ACETONE 9.69 C).452

BENZENE 9.25 1
DIETHYL AMINE 8.01 t.5C9

ME * 9.53 C. I
PROPYLENE 9.73 C.454

TOLUENE 8.82 u).814

TCE 9.45 ().7-4

m-XYLENE 8.56 C.9

THE AID 58') HAS A 10 eV UV SOURCE. THE DETECTOR WILL PESFOND

TO COMPOUNDS HAVING PHOTOIOIZATION POTENTIALS OF 10 eV OR

LESS. THE INSTRUMENT IS VERY SENSITIVE TO AROMATIC AND

UNSATURATED ORGANICS AND AMINES. METHANE AND SATURATED CZ-C5

HYDROCARBONS CANNOT BE DETECTED USING THIS INSTRUMENT.
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0 Drilling and Well Installation

Thursday, July 30, 1986. The field geologist met with

representatives of the USAF and the California Regional Water Quality Control

Board to stake well sites on base.

Friday, July 31, 1986. The field geologist finished staking the

groundwater monitoring well sites and conducted a records search on base.

Wednesday, August 13, 1986. The drilling crew from Beylik

Drilling Company met with the field geologist to review the sites and set up their

equipment on base.

Thursday, August 14, 1986. A representative of DOHS TOXICS

was on base to check the well sites. The drilling crew was still preparing to drill.

Friday, August 15, 1986. The drilling crew started drilling Aell 43

at the 7t00 Landfilt. Drilling was hindered by the geology in the area and stopped

at a depth of 30 feet.

Saturday, August 16, 1986. Well 43 was drilled to a depth of 141

feet and an E-log was run.

Sunday, August 17, 1986. Perforated casing was set from 108 to

128 feet at Well 43. It was then gravel packed and grouted to ground surface.

Monday, August 18, 1986. Drilling rig down due to electrical

problems. The geophysical crew toured the sites to be used for the EM survey at

the 7100 Landfill area and the ACW site.

Tuesday, August 19, 1986. Well 44 was drilled to 58 feet. The

geophysical crew performed an EM survey at the 7100 Landfill area.
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Aednesday, August 20, 1986. The drilling crew continued drilling

Well 44 to a depth of 113 feet, where an E-log was taken. Well screen was placed

from 60 to 80 feet and the well was gravel packed and grouted to surface. The

geophysical crew performed magnetic profiling at the ACW site.

Thursday, August 21, 1986. The drillers started Well 45 and

drilled to 103 feet. An E-log was completed. The geophysical crew performed a

ground penetrating radar at the ACW site.

Friday, August 22, 1986. At Well 45, well screen and casing were

set and the annulus was gravel packed and grouted. The geophysical crew

continued the magnetic profiling survey and performed a pipe locator survey at the

ACW site.

Saturday, August 23, 1986. The drilling crew drilled Well 47 to

105 feet and AV ran an E-log. The geophysical crew performed additional

conductivity survey work at the 7100 Disposal Area.

Sunday, August 24, 1986. At Well 47, the drilling crew set the

well screen and filled the annulus with gravel pack and grout edit to the surface.

Next they drilled Well 48 to 128 feet and the hole was E-logged.

Monday, August 25, 1986. At Well 48, the well screen was set and

the annulus gravel packed and grouted. Next, the drilling crew advanced Well 63 to

40 feet.

Tuesday, August 26, 1986. The pilot hole for Well 63 was

advanced to 212 feet.

Wednesday, August 27, 1986. The E-log was taken for Well 63.

The drill crew then started reaming the pilot hole in order to place the conductor

casing. They advanced to 70 feet.
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Thursday, August 28, 1986. The drilling crew finished reaming

W ell 63 and started to set the condUctor casing.

Friday, August 29, 1986. The drill crew could set conductor

casing only as far as 70 feet because of problems with the casing.

Tuesday, September 2, 1986. After more problems with setting

the conductor casing at Well 63, the field geologist decided to abandon this hole

according to California state standards and start a new one at the contractor's

expense. Tracer Research Inc. begins soil gas survey at ACW site.

Wednesday, September 3, 1986. The drill crew started a new hole

8 feet away from the original Well 63. They advanced it to a depth of 50 feet. The

soil gas survey continued at the ACW site.

Thursday, September 4, 1986. The drilling crew resumed drilling

Well 63 to 155 feet. A second rig arrived on site and drilled Well 62 to 60 feet.

The soil gas survey continued at the ACW site.

Friday, September 5, 1986. At Well 63, the drilling crew set

conductor casing only as far as 120 feet. The desired depth was 157 feet. At

Well 62, the second crew drilled to 240 feet and an E-log was attempted but failed

because the hole collapsed. The soil gas survey continues at the 7100 Disposal

Area.

Saturday, September 6, 1986. Problems with the conductor casing

forced the drilling crew to remove the casing from Well 63 and to redrill again.

Conductor casing was then set at 155 feet. The E-logger attempted to E-log

Well 62 but failed again. The soil gas survey finishes work at the 7100 Disposal

Area and ACW sites.

Sunday, September 7, 1986. The drilling crew redrilled Well 62

and an E-log was taken. At Well 61, the drill crew started the hole and drilled to

160 feet. At Well 63, conductor casing was grouted in place.
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Monday, September 8, 1986. The development crew arrived and

developed Well 47, 43 and 44. At Well 61, the drillers advanced the hole to a total

depth of 240 feet. After some difficulties, an E-log and a caliper were taken

there. Well 63 was drilled down to 212 feet and the well screen was placed at 175

to 195 feet.

Tuesday, September 9, 1986. The development crew developed

Well 45 and 63. The pilot hole at Well 62 was reamed to 40 feet. The pilot hole at

Well 61 was reamed to 55 feet. The development crew bailed Well 48.

Wednesday, September 10, 1986. The development crew finished

Well 48. The drilling team finished reaming the pilot holes for Wells 61 and 62.

The conductor was set to 122 feet in Well 62. The development of Well 45 was

completed. The development crew reported 15 feet of fill in Well 63 was producing

7 gal/mn of sandy and silty water.

Thursday, September 11, 1986. The drilling crew reamed Well 61

to a depth of 214 feet. The screen and casing were inserted in the hole with the

screen at 184 feet to 204 feet and the well was completed. Well 62 was reamed to

depth of 215 feet and the screen set at 181 to 201 feet +1 foot, and completed

according to specifications. The development crew finished Well 63.

Friday, September 12, 1986. A pilot hole was drilled for Well 64

to 190 feet and for Well 65 to 225 feet. The development crew worked on Well

No. 62.

Saturday, September 13, 1986. The construction crew set the

conductor casing to 115 feet in Wells 64 and 65. Both wells were then grouted and

left to set overnight.

Sunday, September 14, 1986. The bottom of Well 64 was drilled to

210 feet and Well 65 to 225 feet. The screen was set at 175 to 195 feet in Well 64,

and 195 to 215 feet in Well 65. Well 65 completed as designed. At Well 64, gravel

was placed to 171 feet, silica sand to 169 feet, and bentonite to 164 feet. It was

L-4



then grouted and completed. The drillers went on to drill Well 49 to a depth of 25

feet. In moving the second drilling rig to Well 66, the axle broke on mud system

trailer. The rig would not be operational until 10:00 to 11:00 A.M. on

September 15.

Mionday, September 15, 1986. Well MAFB-49 was drilled to 120

feet and the screen set at 97 feet to 107 feet. The casing was then set and the

well completed according to design. The drillers moved on to MAFB-66 and drilled

the pilot hole to 205 feet.

Tuesday, September 16, 1986. Rain at times. The drill rig at

MAFB-49 moved to the XIAFB-40 well site in the gravel pit outside the 7100

Landfill area. The pilot hole for Well MAFB-40 was drilled to 124 feet and an

E-log run. The screen was then set at 92 to 112 feet gravel packed and grouted in

place. This completed the well according to design.

At Well 66, the conductor casing was set and grouted to 142 feet.

It was decided to drill below 290 foot level to next aquifer since E-log showed the

gravel at approximately 155 feet to be in a clay matrix. The extra drilling would

take place the next day, after the conductor casing grout had set.

Wednesday, September 17, 1986. The drill rig at Well MAFB-40

moved to MAFB-41, the well site where the pilot hole was drilled and E-logged.

The pilot hole was reamed to 153 feet. The E-log indicated the screen shoulo be

set at 100 to 120 feet. Since gravel was found at 260 feet at Well MAFB-66, it was

drilled to a total depth of 280 feet. After E-logging, the screen was set at 247 to

267 feet. Screen cleaned using Alconox and dried with a torch to volatize

hydrocarbons (because the steam cleaner was broken).

Thursday, September 18, 1986. Wells MAFB-41 and MAFB-66

were grouted and thus complete. The drill rigs moved to Wells MAFB-42 and

%IAFB-55. A large auger rig was brought into install 50-60 feet of surface casing

in a few si~es where cobbles were a problem. The auger rig completed work at

MAFB-52, where the surface casing was set to 55 feet. The auger then began work
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at %IAFB-46. The MAFB-42 pilot hole was reamed to 130 feet and E-logged. Then

the screen was set at 90 feet to 110 feet, and the well was grouted and thus

complete. At Well %IAFB-55 work stopped at the 110-foot depth.

Friday, September 19, 1986. At Well MAFB-55 the drillers

advanced the pilot hole to 250 feet. Well MAFB-46 was drilled to 110 feet.

E-logged, and the screen set at 70 to 90 feet. The well was then completed

according to specifications.

Saturday, September 20, 1986. The drill rig at Well MAFB-55 was

repaired, and the conductor casing was set at 126 feet. At Well MAFB-59, the

pilot hole was drilled to 240 feet.

Sunday, September 21, 1986. \ell MAFB-55 was completed and

the conductor casing set in Well MAFB- 59.

Monday, September 22, 1986. At %,ell \IAFB-59 the bottom of

the reamed hole was drilled to 250 feet, but the E-log indicated that the desired

screening zone was at 190 feet, we backfilled the hole with sand and sealed it with

a bentonite plug from 185-190 feet. The well was built and completed according to

specifications. The pilot hole for Well MAFB-57 was drilled to 200 feet and the

well was E-logged.

Tuesday, September 23, 1986. At Well MAFB-57, conductor

casing was set and grouted. The drillers drilled the Well MAFB-58 pilot hole to 240

feet and an E-log was run. Well MAFB-58 was reamed to 150 feet.

Wednesday, Septemher 24, 1986. Well MAFB-57 was completed.

At Well MAFB-58, 10-inch conductor casing was set and grouted.

Thursday, September 25, 1986. Well MAFB-58 was completed.

At Well MAFB-56, the pilot hole was drilled to 205 feet and the well was E-logged.

Conductor casing was set and grouted. The drillers began the pilot hole at Well

MAFB-60 and ended at 123 feet.
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Friday, September 26, 1986. Well %IAFB-56 was completed and

sounded at 174 feet. At \ell MAFB-60, the pilot hole was drilled to 240 feet and

E-logged.

Saturday, September 27, 1986. Well MAFB-50 was completed. At

Well 60, the conductor casing was set and grouted.

Sunday, September 28, 1986. Well MAFB-60 was completed. At

Well MAFB-68, problems were encountered due to caving. Work stopped at 110

feet for the night. The drill rig was moved to the site for Well MAFB-73 so drilling

could begin in the morning.

Monday, September 29, 1986. Well MAFB-73 was drilled and

completed. Its total depth was 135 feet, with the screen set at 112 to 132 feet.

The drillers sank the pilot hole for Well MAFB-68 to 245 feet. Well development

began at Wells 62 and 46.

Tuesday, September 30, 1986. MAFB-68 was E-logged. Well

MAFB-75 was drilled, E-logged, and completed. Its total depth was 114 feet, with

the screen set at 91 to 11 feet. At Well MAFB-68, the conductor casing was set

and grouted. Wells 49, 61 and 60 were developed.

Wednesday, October 1, 1986. Well MAFB-68 was completedat a

total depth of 245 feet. Its screen was set at 207 to 227 feet. Well MAFB-52 was

drilled and completed at 140 feet with its screen set at 105 to 125 feet. The Well

MAFB-67 pilot hole was drilled to 10 feet. Well development continued on Well 61

and began at Wells 58, 55 and 40.

Thursday, October 2, 1986. The drillers advanced the pilot hole

for Well MAFB-67 to 210 feet. The E-log was completed. MAFB-67 was reamed

to 40 feet. They then drilled the Well MAFB-70 pilot hole to 200 feet and ran the

E-log. Well development continued on Wells 61 and 49 and began at Wells 56 and

42.
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Friday, October 3, 1986. Conductor casing was set and grouted in

Wells MAFB-67 and 70. Well development began at Wells 41, 57, 40 and 68.

Saturday, October 4, 1986. Well MAFB-67 was completed. The

screen is set at 190 to 210 feet. Well MAFB-70 was also completed and the screen

set at 183 to 203 feet. Well development continued at Well 68 and began at

Wells 64, 65 and 75.

Sunday, October 5, 1986. The drilling crew drilled Well MAFB-54

to a total depth 144 feet, then completed it after setting the screen at 110 to 130

feet. Drilling at Well MAFB-69 was difficult; the pilot hole was drilled to 230

feet. Well development began at Wells 73, 75 and 66.

Monday, October 6, 1986. At Well MAFB-69, the conductor

casing was set and grouted. At Well MAFB-71, the drilling crew sank the pilot

hole to 240 feet, after which an E-log was completed. Well development began at

Wells 50, 52 and 70.

Tuesday, October 7, 1986. At MAFB-69, the screen was set at

207-227 ft. and the well was completed. At Well MAFB-71, the conductor casing

was set and grouted. Well development continued at Well 50 and began at Wells 59

and 67.

Wednesday, October 8, 1986. Well MAFB-71 was completed after

setting the screen at 200 to 220 feet. After drilling the Well MAFB-51 pilot hole

to 170 feet, the crew E-logged it. The pilot hole for Well MAFB-53 was then

drilled to depth of 20 feet. Well development began at Wells 54, 61 and 62.

Thursday, October 9, 1986. The pilot hole at Well MAFB-53 was

advanced to total depth, reamed and completed at a total depth of 180 feet. The

screen was set at 157 to 177 feet. Well MAFB-51 was also completed and the

screen set at 105 to 125 feet. At Well MAFB-72, the pilot hole was drilled to 100

feet. Well development began at Wells 69 and 71.
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Friday, October 10, 1986. The pilot hole at Well \IAFB-76 was

advanced to total depth, reamed and completed with the screen set at 87 to 107

feet. At Well \IAFB-72 the pilot hole was advanced to total depth, reamed and the

conductor casing was set and grouted. Well development began at Wells 51 and 53.

Saturday, October 11, 1986. Well MAFB-72 was completed at a

total depth of 215 feet; the screen was set at 195 to 215 feet. Well development

continued at Well 61 and began at Well 76.

Sunday, October 12, 1986. The crew developed Well MAFB-72.

Monday, October 13, 1986. After painting the well casings, the

driller placed screen caps on the wells and poured the final two cement pads.

FIRST SAMPLING ROUND

Sunday, November 9, 1986. The sampling crew pumped Well 51,

but the pump stuck in well and had to be left overnight.

Monday, November 10, 1986. After freeing the pump, the crew

sampled Well 51, then went on to pump Well 52. Again, the pump became stuck,

but it was freed within an hour. The sample pump got stuck in the well because the

flexible discharge line came loose and jammed in beside the pump, wedgeing it into

the well. This problem was rectified by using tie wraps to keep the discharge line

and the power cable together while the pump was in the hole. The wells are all

straight. When sampling Well 52, the crew noted a slight sheen on water, which

was dirty.

Tuesday, November 11, 1986. After pumping Well 70, the crew

sampled it and found the water dirty. Wells 53, 71, 54, 72, and 3 were also pumped

and sampled.

Wednesday, November 12, 1986. The crew pumped and sampled

Well 67. At Well 2, they ran the pump only one minute, because it discharged

heavy mud. After cleaning the pump, Well 2 was pumped and sampled in the

afternoon. Thereafter they pumped and sampled Wells 68, 1, and 50 and pumped
Well 69.
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Thursday, November 13, 1986. After sampling Well 69, the

sampling crew pumped and sampled Wells 63, 48, 11, and 61 and pumped Well 10.

Friday, November 14, 1986. After sampling Well 10, the crew

pumped Well 62, which went dry. They pumped and sampled Wells 47, 60, 64, and

76. After pumping Well 45, they sampled Well 62, which had by that time

accumulated sufficient water.

Saturday, November 15, 1986. The sampling crew pumped and

sampled Wells 75, 65, 73, 66, and 49 and sampled Well 45.

Sunday, November 16, 1986. Wells 46, 59, 8, 58, and 9 were

pumped and sampled.

Monday, November 17, 1986. Wells 43, 7, 44, 55, and 40 were

pumped and sampled.

Tuesday, November 18, 1986. The sampling crew pumped and

sampled Wells 42, 57, 41, and 56.

SECOND SAMPLING ROUND

Monday, December 8, 1986. The crew began the second round by

pumping and sampling Wells 48, 63, and 10. Well 62 went dry when pumped, as it
had on the first round. They left it to sample later. They then pumped and

sampled Well 1I, pumped Well 61, and sounded Wells 34, 35, and 33.

Tuesday, December 9, 1986. After sampling Wells 61 and 62, the
crew pumped and sampled Wells 47, 60, 46, 59, 40, 55, and 8, pumped Well 65, and

sounded Wells 30, 28, 29, 38, and 39.

Wednesday, December 10, 1986. The crew sampled Well 65, then

pumped Well 75, which pumped dry. It was sampled later. Next they sampled and
pumped Wells 76, 64, 73, and 66, and sounded Wells 19, 20, 21, 12, 13, 31, and 32.

L-10



They then sampled production Wells H%-04-GI, MB-01-GI. K-9-GI, HA -03-GI.

MB-04-GI, HW-05-GI, HW-06-Gl, and HW-01-GI and pumped Well 58.

Thursday, December II, 1986. The crew sampled Well 58, pumped

and sampled Wells 9. 42, 57, 41, 56, 7, and 43, and pumped Wells 45 and 44.

Friday, December 12, 1986. After sampling Wells 44 and 45, the

crew pumped and sampled Wells 49, 70, 52, 53, and 71, as well as sampling

production Wells AC-01-GI and 3T-01-GI. They also pumped Well 54 and sounded

Well 37.

Saturday, December 13, 1986. After sampling Well 54, the

sampling crew sounded Wells 16, 17, 18, 27C, 22, 23, 24, 25, and 26, then pumped

and sampled Wells 72, 50, 51, 69, 68, 1, and 67. Well 2 went dry when pumped and

showed a very muddy discharge.

Sunday, December 14, 1986. On the last day of sampling, the

crew sampled Well 2 and pumped and sampled Well 3.
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APPENDIX M

* Quality Assurance Program/Sample Reliability



A key element of the Q,,'QC prograin was to establish routine quality

control procedures not only at the ,nstrumnental analytical methods level, but u[so

at the field sampling leiel. Sampling error can impact measurement data

significantly, especially for sensitive parameters, such as volatile organic

compounds, which require extreme care in sampling to minimize loss and prevent

sample contamination. In many cases, analytical errors may account for a

negligible small portion of the total measurement error.

1. Field Sampling Quality Assurance

The Mather field sampling program was carefully planned and

executed. The sampling crew followed specific procedures throughout the sampling

program to ensure consistency and minimize error. During groundwater sampling,

the following steps were taken to assure reliability:

o Well purging: All well-purging equipment (pump, discharge hose)

was kept clean, including rinsing with drinking quality water

between use at different wells. This procedure is considered

adequate to prevent cross-contamination of wells; this equipment

is not used to collect samples, only for well evacuation.

o Decontamination: Between well samplings, the sampling crew

decontaminated all the sampling equipment. This process

included a wash with Alconox detergent, a rinse with drinking-

quality water and a second rinse with de-ionized water. We then

wrapped the equipment in aluminum foil to ensure cleanliness.

The well sampler (i.e., the crew member who handled the sample

bailer) wore a new pair of latex surgeon's gloves while sampling

each well. The first two bailers of well water were used to rinse

the decontaminated sample bucket.

o Sample containers: All sample bottles were cleaned to EPA

protocols by the supplier and had Teflon-lined caps.

o Sample preservatives: Preservatives were American Chemical

Society certified reagent grade or better. Nitric acid for metals

samples was analyzed spectral grade.
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0 Sample integrity: Sampling crew personnel wore latex surgeons'

gloves during sampling. Samplers used a new pair of gloves for

each well sampled.

o Field duplicates: Ten percent of the samples were split in the

field and submitted as blind duplicate quality control samples to

monitor overall precision.

o Field blanks: One blind field blank was submitted to the

laboratory for every 20 samples taken (two blanks per sampling

round). It was prepared with purified, pre-analyzed water. The

blank water was transferred to the stainless steel sampling bailer,

which was rinsed twice, then sampled for VOCs. The bucket was

then filled with water from successive bailers to sample for the

remaining parameters. Samples requiring metals analysis were

filtered through a 0.45 1im membrane and prefilter with the

pressure filtration apparatus. Blank samples were preseried in
the same manner as groundwater samples.

0 Field Measurements: Conductivity and pH meters were calibrated

at least once daily. Calibrations were checked periodically during

the course of the sampling day with pH standards traceable to the

National Bureau of Standards (NBS), and the instruments were

recalibrated if necessary. Groundwater temperature was

measured with a digital thermometer, accurate to 0.10 C

o Field Observations: Thorough observations of each sampled well
were entered in a field logbook for later comparison with

laboratory results.

o Sample storage and shipping: Samples were placed on ice in

insulated coolers immediately after collection and were kept at

approximately 4 0C during shipment. Upon receipt by the

laboratory, the samples were kept in regulated cold storage at
40C.
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o Chain-of-custody: Sample custody was maintained by the

sampling team until shipment. Each sample shipment included

chain-of-custody forms documenting sample identification, date

sampled, analyses required, sampling team members' names,

signatures and shipping time and date. Transported coolers were

taped securely closed with strapping tape for shipment. Custody

seals were affixed to the cooler during shipment to alert the

laboratory to signs of tampering. Laboratory sample control

personnel were instructed to contact AV if coolers were delivered

with broken seals.

2. Laboratory Quality Assurance

a. Quality Assurance Plan

The Acurex laboratory maintains a project quality assurance

(QA) plan for the Mather Phase 11, Stage 3 analytical program, as well as method-

specific quality control procedures which follow U.S. EPA guidelines. Key

elements of the Mather QA plan are:

o Project organization and responsibility.

0 QA objectives for measurement data -- define objectives for

analytical precision, accuracy and completeness.

o Sample custody procedures.

o Calibration procedures, including frequency.

0 Analytical procedures -- define the methods employed for

Mather IRP sample analysis.
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o Data reduction, validation and reporting.

o Internal QC checks, including frequency.

o Performance and system audits, including frequency.

o Preventive maintenance.

o Assessing precision, accuracy and completeness. %lethod-

specific definitions.

o Corrective action.

The Acurex Quality Assurance Plan for analysis of %lather Air Force Base samples

is included in Appendix E.

b. Laboratory Quality Assurance/Quality Control Data

Quality control (QC) in the laboratory is monitored using

method blanks, duplicate samples and matrix spike samples. Through the analysis

of this QC data, the oterall analytical accuracy and precision may be estimated on

a method-specific basis. The greater the frequency of QC samples, the more

representative this estimate becomes. The following is a discussion of the

laboratory QC data by analytical method. A description of each method is

presented in EPA, 1976; EPA, 1979; and EPA, 1982a and 1982b. Laboratory QA/QC

sample results are shown in Table \,-I.

o Volatile Organic Compounds (VOC) EPA Methods 601/8020

Method blank and storage blank lata show no signs of

sample or system contamination, except for methylene chloride (CH 2 CI 2 ) detected

in the 601 blank samples in the range <0.5 ig/Il - 4.1 Wig/l. Methylene chloride,

which is ubiquitous in most laboratories, was detected at comparable levels in the

groundwater samples. No detectable levels of any other compounds were found in

the blank samples.
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Most of the laboratory duplicate pairs had no detectable

levels of VOCs. The precision for Method 601 compounds ranges from 6% relative

percent difference (RPD) for dibromochloromethane (1.6 jg/l and 1.7 ig/I) to 80%

RPD for TCE (2.7 pg/l and 6.3 jig/l) for paired duplicate values. For Method 8020

compounds, the range is 5% RPD for benzene (2.1 lig/l and 2.0 Vig/I) to 40% RPD

for toluene (10 pag/l and 6.7 jig/I). Generally, precision increases (RPD decreases)

as concentration increases above the limit of quantitation (LOQ). The LOQ is

calculated statistically and represents the concentration above which an analyte

may be measured quantitatively with a greater degree of confidence. The

convention is for LOQ = 10 x So, where S is the estimate of the standard deviation

of the lowest level of measurement (noise). For the purposes of this discussion, the

LOQ will be considered to be five times the method detection limit for a specific

analyte, which is a generally accepted standard. The laboratory objective for

precision is < 15% RPD, which is met by approximately half the duplicate pairs, for

a completeness value of 50% (completeness = acceptable measurements/total

x 100%). However, due to the small number of useable data points, the precision

estimate may not be representative of the true analytical precision.

Matrix spike sample data indicate very good accuracy, with

average recoveries ranging from 87% to 112% for Method 601 compounds and 94%

to 100% for Method 8020 compounds.

o Anions, Standard Method 429

The QC data for anion analysis indicate excellent accuracy

and precision. The method blanks showed no detectable concentrations of anions.

Precision for the majority of the duplicate pairs is 0% RPD, and the percentage of

paired values meeting laboratory QA objectives for precision is 98%

(completeness).

Matrix spike data range from 88% to 98% average

recoveries, indicating excellent accuracy: 100% of the data meet laboratory QA

objectives for accuracy.
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o Total Dissolved Solids (TDS), EPA Method 160.1

None of the method blanks for TDS analysis showed

detectable concentrations, and the duplicates showed good precision, with a

completeness value of 86%. Only one matrix spike was analyzed. It had a 94%

recovery.

o Carbonate, Bicarbonate and Hydroxide Alkalinity

The method blanks for alkalinity were below detection for

carbonate, bicarbonate, and hydroxide alkalinity. Duplicates were analyzed for

bicarbonate alkalinity only and showed good precision with a completeness factor

of 91%, which meets the QA objectives. Matrix spikes were prepared for

bicarbonate only and indicated good accuracy, with a completeness factor of 100%.

o Minerals and Metals by ICP and AA Methods

The analytical precision for the metals and minerals

analyzed by inductively coupled argon plasma spectroscopy (ICP) and atomic

absorbtion spectrophometry (AA) was very good, based on the laboratory duplicate

data. ICP analysis was for calcium (Ca), iron (Fe), magnesium (Mg), sodium (Na),

manganese (mn), barium (Ba), cadmium (Cd), chromium (Cr), lead (Pb), and silver

(Ag). AA analysis was for arsenic (As), selenium (Se), mercury (Hg), and potassium

(K). Elements such as Ba, Ca, Mg, K and Na, which commonly occurred in the

samples at concentrations well above the limit of quantitation (LOQ), had RPD

values within laboratory QA objectives. Other elements detected at much lower

concentrations (Fe, Mn) showed worse precision. As, Se, Hg, Pb, Cd, and Ag were

consistently undetectable in the samples.

Laboratory method blanks showed detectable levels of

calcium and sodium that were significantly lower than their concentrations in the

samples. These ma) be artifacts resulting from spectral interferences or

instrument background problems, but do not affect the usability of the data.

However, chromium and iron were detected in most of the method blanks at
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concentrations near or below the LOQ and comparable to levels reported for

samples. Since chromium was detected in all of the samples at levels similar to

those in the method and field blanks, chromium is definitely an artifact and should

not be considered significant. This is also true to a lesser extent for iron, although

some samples contain elevated concentrations of this metal and should be

considered "real."

h. Miscellaneous Parameters

Because of the small number of samples requiring analysis

of cyanide, total petroleum hydrocarbons and total phenolics, there is insufficient

QC data to evaluate the reliability of these methods.

3. Laboratory Audit

In March 1987, an AV audit team will conduct a comprehensive

system audit of the Acurex laboratory in Mountain View. A similar audit was

conducted by AV in April 1986. The goals of these audits are:

o To evaluate the laboratory's methods and procedures

relating to the analysis of Air Force IRP samples to ensure

that resulting data were true and valid.

o To identify areas that could be improved and to recommend

measures to improve the quality of data for IRP samples.

0 To maintain and improve the exchange of information and

ideas between Acurex and AV to assure the Air Force of a

better product.

The results of the March 1987 audit will be reported in the second

draft of the Stage 3 report.
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F. Reliability of Sampling

I. Field Methods

Groundwater samples taken during the Mather AFB field program were

collected using a 1-7/8 inch stainless steel bailer. In sampling groundwater for

sensitive analytical parameters such as volatile organic compounds (VOCs) and

heavy metals, it is important that the methodology does not alter the composition

of the sample chemically or physically. The following factors will impact sample

integrity:

a. The adsorption of materials from or the leaching of materials into

the sample by the sampling equipment.

b. A change in the pH state or the reduction or oxidation potential

of the sample, potentially causing precipitation of dissolved

minerals.

c. Degassing of VOCs from the sample as a result of aeration or

pressure drops.

The stainless steel and Teflon construction of the sample bailer and

transfer bucket minimizes the potential for adsorption of organics and for the

introduction of contaminants into the sample. All sampling personnel coming into

contact with the sample wore disposable latex gloves, and direct sample contact

was avoided. Decontamination of the bailer, bucket and funnel included rinsing

them with two bailer volumes of sample water before collection.

All wells were sampled for minerals (sodium, calcium, magnesium,

manganese, iron, potassium); several wells for heavy metals. To minimize

oxidation and precipitation, the sample was handled gently to avoid splashing,

which could aerate the sample during transfers from the bailer to the transfer

bucket and from the transfer bucket to the pressure filtration apparatus. Purified

grade nitrogen was used in filtering to prevent oxidation. Samples were filtered

directly into high density polyethylene bottles and immediately acidified.
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Since the elements in their dissolved form were of interest, the sample

was filtered through a 0.45 micron membrane immediately after collection. The

0.45 micron pore size has been shown to be optimal for this purpose, as smaller

pore size filters yield no significant difference in chemical composition (EPA,

1982b) Proposed Sampling and Analytical Methodologies) and are not practical for

use in the field due to their slower filtering rate.

The potential for degassing volatile organics during sample collection

with a bailer can be relatively high; during the Mather AFB sampling program

several steps were taken to minimize this potential. The bailer was lowered into

the well gently to prevent agitation, and VOA samples were taken from the first

bailer by gently pouring the water into 40-ml vials.

2. Field Quality Assurance Data

Based upon the field QA/QC sample data, the quality of the

Mather data package is good. The overall precision of the measurement system

(sampling, packaging, shipping, analysis, reporting) is estimated from the results of

blind field duplicate (or "split") analyses. The potential for sample contamination

from sample collection, transport, or analytical error may be evaluated from field

blank sample results. The accuracy or bias of the total measurement system could

not be evaluated, because field spike samples were not included in the scope of

work for this investigation. The selection of groundwater duplicates for the first

sampling round was based upon suspected contamination and field observation, at a

rate of 10% of the total number of samples collected. For the second round, field

duplicates were selected to include samples known to be contaminated, based upon

the first round results, in order to evaluate precision at levels above the level of

quantification, which is typically five times the detection limit. One field blank

was prepared for every twenty groundwater samples collected.

Field QA/QC sample results are shown in Table M-2. For

duplicate pairs, the precision is expressed as relative percent difference (RPD),

calculated using the following equation:
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TABLE M- 2. Fieid Quality Assurance Data Summary
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X - X2
RPD x 100%

(XI + x2)/2

where X I and X 2 are paired duplicate values.

QA/QC sample results are discussed below by parameter.

a. Volatile Organic Compounds (VOCs) EPA Methods 601/8020

Precision for VOC analysis is difficult to assess, as most of

the VOC paired duplicate results are less than the limit of quantitation (LOQ),

which is typically five times the method detection limit (MDL). Since the MDL for

all VOC compounds is 0.5 jig/l, the LOQ is approximately 2.5 jig/I. Trichloroethene

(TCE), the most common compound found in Mather groundwater samples, was

detected in four duplicate pairs at concentrations above the LOQ. The precision

for TCE paired values ranged from 9.5% RPD to 56% RPD. This is comparable to

the laboratory precision of 9% to 80% RPD, based upon three quantifiable

laboratory duplicate pairs, indicating no significant loss of precision due to

sampling error.

Duplicate precision appeared to be independent of analyte

concentration. Generally, precision, or reproducibility, increases with increasing

concentration, although that trend was not observed with these data. For example,

two field duplicate pairs had detectable concentrations of tetrachioroethene (PCE),

with paired values 2.7/2.6 pg/l (3.8% RPD) and 7.7/18 jg,/1 (80% RPD). Since field

duplicate data provides an estimate of precision for the entire measurement

system, field sampling errors cannot be distinguished from analytical errors.
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The available field duplicate data show acceptable precision

for VOC analyses, although insufficient data are available to assess the precision

with a high degree of confidence.

The field blank VOC samples showed no significant evidence

of potential sample contamination. Chloroform was found in all four blanks,

ranging from 1.9 .g/l to 4.8 1ig/l. This contamination was traced back to the

reagent water used in preparing the blank samples and was not contributed by the

sampling, shipping or analysis activities.

b. Total Dissolved Solids (TDS), EPA Method 160.1

Precision for TDS analysis was very good, based upon field

duplicate data. Field duplicate precision was comparable to laboratory duplicate

precision, indicating no significant field induced sampling error. One field blank

sample had a reported concentration of 11 mg/l TDS, which, compared to the MDL

of 10 mg/I, does not represent significant sample contamination. The other three

field blanks had no detectable TDS.

All of the TDS samples were analyzed within the EPA-

specified 48-hour holding time with the exception of four: sample Nos. 000775,

000798, 000799, and 000800, which had holding times of three days. TDS data for

these four samples is not considered valid, but are included in the data tables in

Appendix N for comparison purposes.

c. Anions, Standard Method 429

Overall precision for anion analysis was excellent. The

relative percent difference (RPD) values for paired duplicate results were less than

10% in all but one case. This is comparable to the laboratory precision, which was

also excellent. No detectable concentration of the seven anions of interest (C-,

F-, Br-, NO2, NO , SO4, PO4) were found in any of the field blank samples.
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All of the anions samples were analyzed within generally

accepted holding time guidelines (Method 429 does not specify holding times) with

the exception of nitrate/nitrite and phosphate. The most stringent guidelines

available are from EPA Method 300.0, which specifies a 48-hour holding tune for

nitrate/nitrite and phosphate. Although this method was not used, the holding time

guidelines will be followed to ensure the validity and comparability of the data.

The following samples exceeded the 48-hour holding time for the three aforemen-

tioned anions: sample Nos. 000651-000657, 000775, 000784, 000798-000800. The

nitrate/nitrite and phosphate data for these samples are not considered valid (they

were analyzed three days after collection) but are included in the data tables in

Appendix N for comparison purposes, and were also used in the anion-cation

balance calculations (trilinear diagrams).

d. Metals and Minerals, ICP and AA Methods

Overall precision for minerals and metals paired field

duplicates is very good, especially for elements detected at levels above the LOQ.

The RPDs for naturally occurring elements calcium, magnesium, manganese,

potassium and sodium were all below 15%. Precision for elements detected at

concentrations very near the MDL was not as good; these included iron and barium.

This is the expected trend, in which precision increases with increasing concentra-

t Ion.

Chromium was detected at approximately 0.02 mg/I in all

samples, including field blanks and laboratory blanks; it is suspected to be an

artifact. Barium and iron, more commonly occurring elements, were also detected

in the field blanks at concentrations similar to those reported for the samples, but

were well below existing water quality criteria.

e. Alkalinity, Standard Method 403

Bicarbonate is the only detectable alkalinity parameter in

the field duplicate samples and shows acceptable precision based upon RPD values

from paired duplicates. Field blanks from the first round of sampling both had
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reported concentrations of 4 mg/l, which is small compared to the average

bicarbonate ,alue in the samples. No detectable concentrations were reported for

the blanks from the second round.

f. Miscellaneous Parameters

Few field QA/QC data are available for cyanide, total

petroleum hydrocarbons and total phenolics due to the small number of samples.

Therefore, no conclusions may be made concerning the reliability of the

measurement system. The single total phenolics field duplicate had an RPD a;

63%, which is inconclusive, especially since no laboratory precision data are

available for this parameter.

G. Summary

The overall quality of the analytical data package is good based on field

QA/QC sample data. Insufficient data were available to assess the overall

precision for the low frequency parameters (total phenolics., total petroleum

hydrocarbons, cyanide). The precision of the volatile organic analyses for the

overall measurement system, based on field duplicate data, is comparable to the

laboratory precision, which indicates reliable sample collection, packaging and

shipping activities. The metals and minerals QA/QC data indicates that chromium

and iron may be artifacts, but because of the very low levels involved, the

significance of these elements is negligible. The field duplicate and blank data for

the anions show the quality of these measurements to be excellent.
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TABLE 0-1. Monitoring Well Survey Data

Measuring Point
Elevation

Northing Easting Above MSL Well No.

T(1)
131.79 MAFB 1(1)

130.87 MAFB 2(1)

128.12 NIAFB 30)

73.35 MAFB 7()

74.70 MAFB 80)

78.00 MIAFB 9(1)

81.14 MAFB 1l)

80.40 MAFB 110)
+318701.8520 +2198615.1554 39.06 MAFB 40SPC( 2 )

+318540.1192 +2198654.0814 73.16 MAFB 41 SPC
+318486.6190 +2198907.5150 74.74 MAFB 42 SPC
+319691.1421 +2199034.9053 74.97 MAFB 43 SPC
+319547.2307 +2199459.4988 75.49 MAFB 44 SPC
+319985.3504 +2200408.9127 76.94 MAFB 45 SPC
+318732.2644 +2195792.2534 68.31 MAFB 46 SPC
+323371.4433 +2195716.8172 76.53 MAFB 47 SPC
+326267.5156 +2195597.9096 75.32 MAFB 48 SPC
+330762.3108 +2198603.5253 91.47 NIAFB 49 SPC
+324395.8494 +2209121.7980 123.43 MAFB 50 SPC
+324161.4741 +2209932.8752 126.35 MAFB 51 SPC
+322709.9286 +2208529.9455 122.08 MAFB 52 SPC
+323287.1250 +2207931.7169 133.43 MAFB 53SPC
+323727.3685 +2207554.4505 117.70 MAFB 54 SPC
+318686.2202 +2198607.6178 39.19 MAFB 55 SPC
+318539.2757 +2198664.4422 73.40 MAFB 56 SPC
+318483.0342 +2198923. 1022 74.38 MAFB 57 SPC
+318776.2049 +2198906.4809 74.60 MAFB 58 SPC
+318753.7210 +2195772.4498 69.10 MAFB 59 SPC
+323352.1763 +2195722.1841 76.90 MAFB 60 SPC
+324653.1127 +2195660.5754 78.13 MAFB 61 SPC
+325099.6473 +2195641.1814 78.99 %IAFB 62SPC
+326239.7576 +2195593.6664 75.08 MAFB 63 SPC
+328423.5801 +2212205.1901 123.30 MAFB 64 SPC
+329150.8096 +2211762.6960 128.71 MAFB 65 SPC
+329942.6525 +2203610.2292 93.03 MAFB 66 SPC
+323699.1866 +2209141.3529 129.08 MAFB 67 SPC
+323959.7734 +2209065.6134 130.77 MAFB 68 SPC
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TABLE 0-1. (con't)

Mleasuring Point
Elevation

Northing Easting Above MSL Well No.

+323975.6634 +2209554.5143 133.40 %IAFB 69 SPC
+322691.4699 +2208493.7103 123.51 %IAFB 70 SPC
+323318.7865 +2207925.9875 128.22 ,IAFB 71 SPC
+323756.7236 +2207543.2596 116.95 \IAFB 72 SPC
+329890.9985 +2203629.1053 92.27 %IAFB 73 SPC
+329144.6370 +2211771.3635 127.38 MAAFB 75 SPC ( 3 )

+328435.9555 +2212192.1131 123.33 %IAFB 76SPC

NOTES:

(1) Wells drilled and surveyed during Phase 11, Stage I Northing and Easting data are

not available.

(2)Northing and Easting used to laterally locate these wells with reference to the
California State Plane Coordinate System.

(3)Well MAFB-74 was not installed.
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TABLE 0-2. Static Water Levels

Water Level Elevation, Ft. Above MSL
Measuring Point

Well No. Elevation (Ft. MSL) Nov 86 Dec 86 Jan 87

MAFB 1 131.39 26.33 19.21 20.23
MAFB 2 130.87 24.98 19.19 20.26
%iAFB 3 128.12 18.15 18.49 19.67
MAFB 7* 73.35 2.42 0.08 1.10
MAFB 8 74.70 -2.04 -2.11 -0.77
MAFB 9 78.00 12.89 8.12 7.38
MAFB 10 81.14 5.85 5.71 6.13
MAFB 11 80.40 5.16 4.79 4.97
\MAFB 12 96.53 -- 25.19 --
MAFB 13 91.89 -- 22.'" --

MAFB 14 92.59 -- **
MAFB 15 92.20 -- **
MAFB 16 120.04 -- 20.43 --
MAFB 17 121.66 -- 20.94 --
MAFB 18 119.68 -- 20.83 --
MAFB 19 131.41 -- 39.82 --

,MAFB 20 127.06 -- 66.81 --
MAFB 21 127.77 -- 40.61 --
MAFB 22 137.95 -- 33.06 --

MAFB 23 132.52 -- 31.68 --
MAFB 24 126.67 -- 36.44 --

MAFB 25 125.34 -- 36.97 --

MAFB 26 122.83 -- 37.91 --
MAFB 27C 147.58 -- 15.41 --

MAFB 28 134.79 -- 7.41 --
MAFB 29 130.71 -- 7.54 --
MAFB 30 133.90 -- 8.22 --
MAFB 31 93.01 -- 20.60 --
MAFB 32 93.33 -- 20.07 --

MAFB 33 80.81 -- 9.39 --

MAFB 34 80.97 -- 8.62 --
MAFB 35 80.14 -- 8.10 --

MAFB 36 81.85 -- 8.24 --
MAFB 37 78.63 -- 5.28 --

MAFB 38 77.79 -- 20.08 --
MAFB 39 75.03 -- 22.09 --
MAFB 40 39.06 -3.31 -2.44 -1.07
MAFB 41 73.16 -3.56 -2.65 -1.21
MAFB 42 74.74 -3.10 -2.15 -0.73
MAFB 43 74.97 -2.85 -1.56 -0.22
MAFB 44 75.49 26.84 26.48 25.96
MAFB 45 76.94 26.90 24.78 24.86
MAFB 46 68.31 -0.42 -0.72 -0.55

*MAFB 4, 5, and 6 were replaced with wells directly upgradient from sites. These
wells were not measured during Stage 3.

**Note MAFB 14 and MAFB 15 are iocated on runway and were not measured during
Stage 3.
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TABLE 0-2. (continued)

Water Level Elevation, Ft. Above %ISL
Measuring Point

Well No. Elevation (Ft. MSL) Nov 86 Dec 86 Jan 87

MAFB 47 76.53 1.93 2.40 2.44
MAFB 48 75.32 7.59 5.67 6.27
MAFB 49 91.47 9.09 14.23 14.94
MAFB 50 123.43 18.94 19.46 20.57
MAFB 51 126.35 21.18 21.76 22.79
MAFB 52 122.08 -- 14.94 16.17
MAFB 53 133.43 17.34 17.83 18.88
MAFB 54 117.70 15.67 14.74 15.86
MAFB 55 39.19 -5.70 -4.09 -2.38
MAFB 56 73.40 -6.01 -4.06 -2.46
IMAFB 57 74.3s -).59 -4.21 -2.40
MAFB 58 74.60 -).36 -6.06 -2.17
MAFB 59 69.10 -7.37 -6.03 -4.53
MAFB 60 76.90 -5.63 -3.69 -1.72
MAFB 61 78.13 -4.50 -2.37 -0.38
MAFB 62 78.99 -4.82 -0 99 -0.92
MAFB 63 75.08 1.92 0.34 1.19
MAFB 64 123.30 21.13 21.99 23.79
MAFB 65 128.71 24.85 24.35 26.33
%iAFB 66 93.03 7.94 9.64 11.57
\IAFB 67 i29.08 19.21 19.23 20.68
MAFB 68 130.77 19.20 18.31 20.30
MAFB 69 133.40 19.29 20.40 22.13
MAFB 70 123.51 18.98 21.78 18.08
MAFB 71 128.22 12.03 13.14 14.30
MAFB 72 116.95 14.52 15.92 17.55
MAFB 73 92.27 22.66 21.82 22.43
MAFB 75 127.38 37.96 37.92 38.49
MAFB 76 123.33 34.37 33.87 34.81
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Chemical Listing with Appropriate Abbreviations for Water Database

Abbreviation Chemical

TCE Trichiorethene
CTET Carbon Tetrachloride
PCE Tetrachioroethene
IIDCE 1,1 Dichloroethene
IDCA 1,1 Dichioroethane
T12DCE Trans-1,2-Dichloroethene
12DCA I ,2-Dichloroethane
II1TCA 1,1 ,I-Trichloroethane
1 122TCA 1,1,2 ,2-Tetrachlcoroethane
CF Chloroform
VCL Vinyl Chloride
12DCPA 1,2 Dichioropropane
BRF Bromoform
DBCMA Dibroaochloromethane
BDCMA Bromodichlorome thane
DCDFKA Dichiorodif lurome chane
CHA Chioromethane
TCFMA Trichlorofluromethane
MECL2 Methylene Chloride
C13DCPE cis-l ,3-Dichloropropene

BENZ Benz ene
CLBENZ Chlorobenzene
TOLU Toluene
EBENZ Ethylbenzene

Ae H
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1. The report from the drinking water well database is attached. It includes
the results of testing from 1985 to 1987. It is divided into three parts
with each part containing the results for eight (out of 24) contaminants of
interest.

2. WELL column identifies which well was tested using the following code:

FHI - FH6 - family housing wells
FHD - family housing distribution system
MB1 - MB4 - main base wells
MBD - main base distribution system
K-9 - K-9 well
K-9D - K-9 distribution system

3. DATE column identifies when the sample was taken in the format YYMMDD (i.e.
year year month month day day). The following applies to the dates used:

DATE Test Lab Tests run

841102 Anlab 601 (on new FH4 well)
850108 Radian 601, 602
850130 Radian 601 (for FH2 did 601,602)
850304 OEHL 601, 602
850326 McClellan 601
850603 OEHL 601
850699 Stage I lab 601, 602 (duplicates of 850603)
850627 Stage I lab 601, 602 (on well FUS)
850708 Calif Analytical Lab 601
850812 Calif Analytical Lab 602 (on new FH4 well)

860127 Anlab 601
860416 Anlab 601
860624 Anlab 601
860729 OEHL (TMA/EAL) 601, 602 (repeat 602 done 870325)
860917 Anlab 601
861210 Anlab 601
861299 Stage 3 lab 601, 602 (duplicates of 861210)

870325 Anlab 601
870325 OEL 602 (for FHD, MBD, K-9D)
-870716 Anlab 601
870916 Anlab 601

4. The headings for the remaining eight columns identify the contaminant
according to the abbreviations listed in Attachment 1. Entries in the
column include the numeric value in parts per billion (ppb) or micrograms

per liter (ug/L), TRACE, ND - "none detected", or "--" - not sampled.
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Mt: 1i -., / 9 ND ND ND ND ND ND ND ND

2) - - . ... ...- . . . ..

i

I



!ilL L i- rdE ii 22 TCA CF CL 12 DCF'r - 1I-NF I'1c~l 1DICM1A 6CEFMA

4 W ND PAD N D N D NO 14D N D ND
1 4 7.3 ND ND 114D ND 1A 1 ND N D N D

1 '9 N 'JD 0. 2 ND N D HD ND HD NO
II, 4 17 NAN D N O 'D ND4D

'2 'ND ND ND ND NO ID NID N
III t)~ N D ND ND ND1 ND. HD ND1 ND

1'' : NO NID ND ND NO. ND ND ND
-2 S NK' I~D N'D ND ND HL) ND ND ND

I I-ND N D ND ND ND lI D NDr NjD

HL .'..11 D TRI^CE ND NDr ND 1 RACE rFACE ND
'i'~ '9NL 2.52 ND ND) 111i .42 1. t-9 ND

I ' .. C Lo -



W CLL TESI FESL S a' - cS r t

')CLL. DATE CHI'A TCFMA MECL2 CI:.DCFE EFNZ CLBENZ TOLU EBLN

N" O-. ND ND ND NI) I i) ID 1.9 ND
1 . .7"3 NE ND ND ND .......

-2? N 0 ND NO ND ND NOI ND D
'":4 u.I -17 IA D ND ND ND ... .....

'' 4 12 1C I"D ND ND ND .

.4 ,i99 D ND ND ND NO. ND ND ND
I4 ",,2 ND ND ND NO .....

CI24 '716 ND ND ND ND ........
I,1.4 7 1 .: ND ND ND ND .........

lED i2 .6 ND ND ND ND .....
MiD :,,729 ND ND ND ND ND ND ND ND

7C , ' 2. - -........ ND ND ND NO

I

I.
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APPENDIX Q

Soil Gas Data
4

q
4

I

I

I

I



It'

Ir



0

UI -A

L- I

21 I-



S - I

- -4 ~--~ - - -1* -

_ -I _ _

3 I
S I

I -

I.)It I

19

I -~ - -4 4' _

------ ~~--- - I

N

- - - - ------------ - - - - - - -- - x

-p- - -z - r- r-

I-I.

-4 1
r

I I
----------------------------------------------------------------------------------------------------------------

-4

H K 3

I

-4 -4 -4 -4 -4 -4 -4 -It -4 -

- -

- -

-~ - 4' N ~It - -~ 4'

-- - -~--------

z -

-~ -t _ _ r-~ :52 -
- -- __ -S --

I: '-p / -p - -"'



III I I
,..m...U

1 1 1 1 1 1
E.....i Ii I '

U

_____ - - - - - - - - - .......I---------------
I.: -~ ±1 2

-I LI

-~ -~ - - ~- - ~" ~ -~ ~ - -

zZZZZZZZ z z - - *1
z~I ~-l -,

- . ~-I *-*'-~----- . - - - -
I --------

c1
Iza

-------------------------------------------------------------------------------------

<F
A

'1 ~NJ I.. ~ N1 - -

~ C C -

V

-Z1 I

--------------------------------------

- I

I-,

- ~, H~
~ - - - - ~ - -~ - -

- -

L'' If' U" Ut L/" I"' 1' U' If' iS V'

C' C' C' C' C' C' - - -

- - -~----------

i~I2~I1Li I
- I -I--

C'

~t. -

- - - I



I"--

I

0
U

a 9 
-

I

I, 

=1 _ -

--- 

r -

I . . .

.

I =

1=

/
"I.

- ~4 -~1. - - - -

=1 

-~

-j r-. N 

- -~

00
0 00 -~

-
I~i-.J 

0 0 

- =

-~ =1 
V

I

I. _______

'C ~C 'C ~Z

-~, 
j -

I 
-

r '-' ; tf~ ~" -j N N 
I I
I I

P~ ~zr- xi

* 
2:~:,:
~

p p -~ -~ 

I



rr

*SG-29

.SG-44 MATHER AFB
Sacramento, CA

SG-45 •

*SG-43

SG-480 • SG-46 eSG-41
oSG-40

X STA 130/140

SG-470 SG-429

SG- 396 0 SG-8

SG18 w E
LL 90

oSG-17 *SG-9

SG-7. *SG-16 S G-O200• v ( 10200

* S G-27 SG -26

SG-19* *SG-6 oSG-15 OSG-11 10175

*SG-31
SG-5 SG-140 OSG-12

SG-13e 6 *SG-1

SG-4. SG-30o XSTA 130/140 030,@5SG-20 00

SG-30 e SSG-32
'- ei SG-33

SG- 2 . ,SSG-35 S
SG- 2 3 0AWELL ,3* 004

V 0SG-38

oSG-22 50 100 200

SCALE IN FEET

"AC(Q RESEARCH COR
D

WELL 3A SG24

LEGEND

OSG-36 SOIL GAS SAMPLING
LOCATION

A WELL LOCATION

SG- 25.
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